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<Ud44 



(jy ic fiJ^LSjl 4jjJlII 4 J i U jj I j \lj^-. II ^JjjiQj (JT 1^JLI (—tJjJuJIj (jyJ-aJI ^,-lLClU <LoL*JI inn ilj-ll ( _ 3 JLxxlJ 

<JljL$jv^iJLJ 4_as_jlu ALcIuiVI Ijui (^Lj^j ((J^jlJI Jjj-'-" ^- 2j.^jHJLI 4 j '< @ 1, 1 j 4_j_L,i]lj 4_>JLSIlJ I L-kjUajJI JJLtli 
0-Sjlj^J (jr^ 1 4H'^ -'- a -' Lt ^ J ** i -~ '**' a (J-^J -^W^! J^ 1 ' j^ 7* rt ^r ' . ' " J> " Cr* - ^ (J-* 3 ^' i JUk 3.SL2 (JJl! (j-a JJijJljjiJI 
(JJ-*-J J ' ^>" ^ :^gj-q-LL!l aJlSjJI 4 L^g f-2-S ^- LoJu2 jlj-aTLt-uVI (J^>-I £y& (jLa^Vlj pJLsJL ■xAjluX I 4jLliIu 3^J2 Cr^-J 

4_oJlSHJLI 4_jJjjJI <_jjl_a5-i!l *-<a j ***'"' Sh 1 '-^! *J ta >• «_<il_(JLI jji^Lajj p j -: «^"<t 4_oL*JI Bjl^VI Ci-Laa- Ju2j 
4ji '^> «^s-«. i 4 *<* I ^— . t ( J j jjl!I Jjj-^-u ' .'^ ' " cr^ 3 ^* ^-y^ - *" 4 -£ a ^- c - S* 1 ^ *-*-"' <3^J ' Si-^J^ 1 -^' PJ-^Lhr' *• . ^r 
3j_j£=jJI (JiL<w (_$JJI 4_iiL3jJI 4 j i g 1, 1 j_uL»JLI .sIJlc.1 pjj_ilu^3 '£— I j La >i ? I ojui cJTixj Ju2j < 43l ALalLa (jj-tJCJ 
(Jjjji (_p-*-> 4 j .^> <^.-»- i (jL>J Jj^~ ' "■"' <jjJ-£- L^Ji-'J 4-J^^' J-*l*3 if (4_ljjjJl1!I w_alj_JI f.Lh 2— Aju-uLujI I 
1_£Jl!I (Jy l«JtJI *JaljJI *-<5 4_uaJL*JI 4jJj_JI (3^'j-^ ^— ^tF*^ (_/' 8 1 1 S-^J^-^'j (jr 1- ^' fuldU 4_oL«JI inn "j-Uj (_)-«-*-" 

.4_»jjiLji 2 1 4jI ALalLa jj^^- ' ^_ 4_LSL2lj j-I^jIj i (J-4-*-!' (jj-"^ iauI 

dlLcjjisj-a 3-jlSHJ I djLJL^=lJLj 4_jjJl^5 4_iiS3 p_ctL2 (^jJuJL 4jvLlxi-<3 4_ljjjJl1!I 4_uiLxJI t>J-& (JjLuJJ 

(J^3 .^«^-"1l ljuj 4_<3J^L!I CjIjL^JLI ' -)l I -<"<^-il 4_JjLl^3 (JjLilu 4j^p- 

j_c «UJI (j-a (J-aG 4_j_ujJl1!I 4_uJLxJI ^>Jui tlijJy crtJ * ' iaj (j^J w_&l_iJLI jj^Iijj p j -: i ^>" I 4_aL»JI Bjl^Vlj 
i JljlSjlUJI jjjO ji->o tla uij^a <_jjJLjiLj ( 4_aj^iJI 4jjj)j_«iaJI <J1jIjL^JLI (J-Li^aG 2— j-SjA-lA J^~ ' -"^ (C g ■ ""' (jl (J^J 

.<J1jIjL^JLI ^jui (— )l i u!L^al 4_JLch ahJlj (_y-!l ^Jl^— • "<Vlj cliLLijlaliJL JJLCn-uVLj 



^_&Ll1I j-jj Laj^ p j o ' ->" 1 4_4uu! Sj! jV! 







(jjjLjS Jj — — i ^ ' LjJ^L^ (j—o j 'c^J ^ ' 7* ' " (J - ^— *- ' 4— — -— — ^' 3j ^r t —~— *-£? («-J— - 4jv_iu.ll j_i-__ 

_il J — - ) j <Us; II j , U j U -L 1 1 (j-i_j 4_j__i|jJI j 4_i_a^?l LjIjjJI (jjjLjSj t i U s ; 1 1 ^j-u 4_j_uijJI j 2^s<WI _jL_L__,| 
(j j ( ii 4jaL__a j ^-£9'j <— '•— Lj "-i^ ?— ^'j (j— ' U s t «_i£jj jj ».l_iiuj| I >_u I jj — — i o ' j i U j U -^. 1 1 _j__L><jI (j^j-*J 

J_J_»o Jj ^— • ^ ' I j**'U , ,.lj t /Ji-JI __il >_><JI (<u <-uj 4 »._„■■) I a_fc 4_>. L_J, I -iy_lc £j— <s /__uL_i 2 1 (__)_■ >JtJI a . I j'^*"' 

J '"'Ijl Utl J ^j _j| J J)jJ_l-i_l J JJ— <-UJ>J I L_£A_J ,J_J3 J L^jLiTujI J I jU^iU-wt J 4j [||J_JI (JL-CIl ^l *_2lj^J 

.4_<aLJI (—) I »._■-) VI 
<SjJ__lj ( 4_jjLjJt-a J 4_u Jl^3 4_j_L_j i _ya <^-«. i 4 4_j___JI 4_ii__JI <_!^L_> *.___! JI 4jvl__U 4_i_i_». (_9 Jl£J 

I§_ 3 > j I U t I ^LcH^I J—LiIZl! 4_p.|_i.u.U 3j_gjv^?l al J_r" i ill 4_j_ ; i__ J 4jvl_i.u.q-U 4j 1 nL-u^l _J _ I jJL I p g_ (_ 3 -l— - 

(_) L__a__, I (Jfj— ^ J' SHLhA' (J- <1 - c - J ?-^J-" (J— J— -I Ji 4_J_j_t,l pj)j__JLI (Jjvlj-a 

^_ 4jJJ)j__> (_1 l_3^__U 4___JI -Sj)j-J (jl (j — ~ 1 ' f-^J- ^-J— -*^ 4 ^S^.tl .j j __J _j T (J-oLJ 4_uJ3jJ J 4JJI (JJ-*-J J 

: __Jl__ l__= 4_:jj-a (Jj__£ 4_jj_£s < jy li — 4_uJ_*JI £„_• (_£j_>u j .(JL^ii.1 I „_• 

L___it<3J 4_^L__4_I 4 J [ iiL_i 2I _5_l_jJLl ( jr J— - i_£j_J>0 J 3_— I L—JLl ^j- 4_oL_ 4_oJl_4 (Jj 2 I (J— ——II ,J i ' iajj * 

.4_jjv— — II .sL—SJ^fl (JJJJlJ (Jj— i J (J-ul— J— 5- M — jI Jl_wJ J Lg— .Ijjl 
.(_ )l_ I— _ tl oJJb O- ^ ^r ^»J— — — — II — jIj^^I J 4_l— 2^?| (_ )l_L_ _ ,1 (j-uLj^ (Jj— = Cr^— ^' J-———' J-— — ^ • 

4_p-l JLI _ — ilj >JI j o-"^' — ^ f'j ^' J s4ri JI 4—^1 JLI JI i_» !_ JI J 111 (Jj L— b • 

. LJ _ >_ _ _ la 

. 4_L q.d _—> I LljijJI (jjjLj— Bj^jvl j _ j|— 4— »oVI J LjljjJI (JjjLj— (3j— ^ ?-^'J-^' (J-— — — ' Lr" 1 -^ * 
.4_j— uJlIJI «_jjLi— .q-U Ajjj— _ _ 3 II '"'I UU^ t I J^— . J 4_jjlj_ji,l ,JL«— .1 JI (j— -aU >JI J— — — JI JjjJ '„' * 

aI l— >- ^1 aj— a_ v (j_ lj_i 3 (JI t" 1 11L (j —aljVl 4j^ i uj j A_a_»_»JI <_iL__v (jji^l —JI _) Lll (JjLZu • 

(j_a ji 4_j__i_i _JI 4 Jjlj_jJLI ^_ j| 4_li_»jJ_I J 4_jJjJ_JI (_) L_ LLa—J I ^_ AJja_>JI (-_ 1 L__w J 4_j_uJlI ( JI 







.4_j_<_uJlLJI (Jl ^— i ".VI ( killieJ <— iLvLi.u.U <_jLlxlv Jjj-Lal! (j^a <^>-»-^ *_j|_ca]l J <^> All • 
4 J^*"" 1 J ^jLaLiTaJI 3 Laj>JL I cj—£>-~\ a I JlJt" > nl tljV/L^ta Jl J).J „' J ' ~" J jjjol—Ul J ua All • 

. 4jLaLiiJI ■* La -- 1 I jLgJ*. 3 La i ul^j » jl <>>**<tl 4jvL_cLa <— >Lm>- 

J_SJ j jLj=l2VI j (— iLaj-Lt-tl (_jia_ftj L^-La C c-lSj i "I (_jJ-3l *JvljJ.I £yi _SJl*j L&j^ I ^- 4_uJijxJI dijijj JlSJ j 

(J-aG J j_uJ=xJI » alH 4_uJl>JI i>Ji-& 2— (J_iL^o (J I J I M Uv Jj J ( uj ^jl jjJlSJI (jyl*-!! ^JJI £yi jjvj_! j-ii- V I ^_ J 
.<jvL.-i.lU (JLsta £- (>JLaL»JI j 4-ALaJI Juij La I_L«Jl2 j L&Jll JlcI I§_ LlS^j Jl2 jj^— *' jl 




ig all l_ijjJj]| j lall -J'**"' 4-alaJl A uuiij^JI 
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: ibjjt-a (jyic sjJlSJI tiijjJ (jj-^aj J LsaAll I jui J o^— ■" LaJ_Lc 

. LgjVLjta j 4jvLxi1I • 

. <JvLxuJJ 4_j_ < _ u L- U Vl <^-sLj11 • 

. ( _ 3 jvLjJLI f-2j-l] 4_mj-ujJI ' ~ ' I j La >■ 1 1 • 

. L$jl Juvj J 4_p. L-oI, I dlL-uLjiiJI • 

.%100 Ll^l, 2jI ^ ^ u^! J! ^LLJI S^i u? J ujlW! *<^< 6&* 



J/?! J*a_JI jJU ^ ' t jamjh-l 




^miLij^Lj .1 

4_j__i?jJI j <Lj__i^?l LjIjjJI (jjjLjS j? , Us; II (j-i_j 4_j__?jJI j 4_jji_^?l diLaL-uJLI <j-uLj^ <_>£ (__ji 4_^L__U 

J) j ( ii 4_jjjl3 j ^-£i'j <— il— ^"Lj^ f-^'j o— ° <-*---j *- j^j^ j ' ^ j La— »J I __L_iL>_'l (_^_j_*_ j 'Us; II j , U j U ^, 1 1 (j-_j 

(J-LLftTiJ ^.ajQicJLI ,Jj_UJI _L t_^_e_u jtjLc j (ji L^JLj LcL-ojI j_l=iI (JL1_J Cr - * 1 ^ 4 : ~~*"' j>^~* * ' 4-w|___U j .Lg_Lj__ 

4_l_,L— l-J j] __ljl_Sjl J jLsljJI J (JI—L^JI J (— )l '^>, II J jl_3_ 2 ___) 4_L*_1J.U, aJ L*_<5 (J_<3 4ji^I_>i_ Laj (_)^3J 2I •»■ U , „ 

<— iLJolU j 4_<jL*JI j 4_i_jL>JI '"'I -if-alll j JjJ-" _jJ_». j 4_jJuJ_»J| l£1_=> <-JI j J>j---ll J cO--'' J Cr^M''--- 3 
(j"— *-<3 («— i-uj (j ul J^ 1 ' < U j. V /■— — C rfUi-u>3 rfU (JjL—Jjl a /___>ljjl ->-\A ,^i" , „l a jajLiaJl (_p-<3 (_£>_>- jl 4_it.uJ_Ljl 

.4_s_Jj_»J'l «LJL>J (J_a <Laj__j_l,l jjlsjJlJI Jj_\ljJ 

j I J_S_a L_Lu-a <_)_>j 2I (J-jILcj (_,<,_■><■) I -i-— 3 . L^jIc J) -— a 4___>L». '"'I >.^ U , ^»l t ,$___jjl ___ (j-L-*i_i.uj j 

(_y.o_i.uj 4_L_jj_>JI Jl (_)_>j2l •»■ U , „ ( j_ 4 I j Is 1 j __LaaJL-U x_«_wj i I g se U , „ £_ ciiL_iL_>ijVI j <j_L_;__]jVI 

•»■ U , „ (____. fi_J_3ta (j___>L<sI _L <J_LajJLs_a *_l__oj j_k <_U_ (j___=__. j LJ ^_____ _< 1 1 U S , „ t 1 *u-uj _£? f-2j-J' 4 -^~*- c - 

.(j_>jVI •»■ U , „ J| 4_s_jj_>JI ^_y3 L^i-D j_b (— lLaj-L-U *_l2j_j _j___5JLI j (__)_>j2l 

^L_U!_!>j! .2 

: __}_} CjVU 2_ 4_ujJ.| ^I^SU 4_^|___U JU-iVl f LSj 
. __L__=J_,I JljJ_>o j (jt __>Ij^M (_>uLj^ J--^ • 

. 4._i__ J_-J I ^_i )L_J,I ' 1 S " a -^ ' 1 1 -^" J___ • 
.d__lj_»- _L L^_jj_>iJ J <—l Laj-Lt-l I f-«^><J • 

: (j^--^' 'if' ^*~~* "' ^- <-— -LmXl ' ^ J ; ' -^ Cj*~* 1 ' 

4_-L-_,l (Jl «i<* I lui-j <3j--3 t_--->. (_g? __L_«Li_JI __>.? _L 4_*_ui1 3 Sjj Ull i_„_>. • 

■ 4_^L_u.U 4l>>? (_y3 aL_G _5 jJI (j-jjJlJI t_ (■!■->■ • 







Ia.LuLa j? 4_i_!jjj? iivLu.a I __>j! (___>_--. j Field Surveying 4 jl?"- ^Llj Lai La^ar £a>L <-J»l 

jl^I L^a *___- Aerial Surveying i-^. 4__.L__a jj -<_p3jVl 7^3 •■■ 0-0 -_>L__jLa_l!1 j_=-l L^a *u_| .a_*jI ju-a 

.(j__j_<! >l^'"' 4 La S- I a 4jiajv jaxa (j_a q uLlSJI 

Field Surveying iu___>-tl aL^L-dl _f 

I ^3 J_i-G j (_p_j_?l ?g-La ■ ■■ ( jr lc. *u_j _---J1 (jjjL_lSJI (JLcul __--> *L^Ij_jJ>I 4-a>L mil ji 4_JlL>JI 4jvLjJLI 

.4_ajLZLa a I 4 U i , ,, < ^jj--~ ■" J_2 2 \ g a> ■ j (J LcC-u L o >_tIiLu<5 •»■ La i uJI ^j-^ 3 '"" ' uLx-jl 

. ( 4-Li.uJ J>^-L>J I ) 4_U-JJ 2 I 4_>»L.-.U J 4jaT..-.l I 4_vL.u.U La-* (j"-a-~-£ _T I *-^'- C - [C-«-u-S " J 

Plane Surveying ^LlJLI i^LJil • 

j-i_<JI J 4_L»_ijiaJI foj L«JLI J jjJl_>JI (jLajJ L^JLa Ljjj_3 Ji (_>-3J 2 I 7eJa ■ ■■ (_---- *_jalj^a J_jJ_>_l ^_lc (_--A 
(__)lij ji pe-La '" (j I (jjil__ul /— .L- l__ji i-i- al <__>La9__uj _L. *uL*J,l 0j_4> (JjILaj *u c^J i*~ ' " CH 9 * 13"?* A -*- 
_1_ j_= Jlj t ts-W 4_ic gr" M V JLa-V-M I JUfc j t^pajVI 4 J^j^ -1 J n j" 4_j£ j I 4*'** J -^J - ^ 4 S La 1 1 1 _1_ ^jTm-a 
(jI_y_L_j j .4_jJLc C---J- 4 i j I La 1 1 4_3jJI ^JJ^"- 1 "' LaJiic jl * Jj a j" a^aljL---i < ° ' (j__ 2 jLc Jij)-> ^ <jjJ-" <__> Lv L-ul I 

: (JT Jb La AjtjTn.u.1 1 4_vL.u.U JL. 
.(_^ua_La v-C ^^*"'" i La--. a__ (_>^J i*~ ' " C^~~ L^" ' (j - *- 1 <--->■ s • -^°< I * 
• Ajj i>---3 4JJ I \ C..qjJ a AjiaTn-u-a 4jialj /y* ^ ^J^"' ' " A (j^ l5' O*** ^-LsLSUjI 4j alj • 

.^jlsjV! •»■ La i ■■ (jyic 2 jL^LtlLa j I g i a * _■ I 4jjlj-a 4_uiL>JI i La j La >• ^-J-aJ>- • 

' ^1^— i i "H j J)j LaJI *.!_ b (J-ILa 4 j i nJ_Ljl j 4_xjLiTujVI (Jl_a.^i 2I ^_ (_La.Ci_i.uj _-~JI _--- 4jjTl-i-1 I 4-vL-u.U j 







Geodetic Surveying (g-u^jj^oJt) i^jVl i^LuJLI • 

L^se-La '" ( _ 3 _ Lc i La j La^WJ I tljL_<iL><jl j (jlajVl 4_uiL». j (_>!= "» J ?c '?•"'- (jjiLta j J_jJu><j ^ If ( _ 3 _ &j 

ti-_L>o tla-SJ II 0Jl-& dsLjjl JlJvI _sl_j>ol j 4_jJLc 4_J2Jlj pg-La ■ ■< ( jr J-C iLa_2j (j**-^ 4 J '"ij J 4_jii2l CjLaLcu-a (— >L-<-il>.j 
4jvI_i.u.U aLSj .jL-llcVI ^_ L^seJa-m (jyic J L^ii-I J J"'^~ ' II f-fjj-^ J (_; *J* *«^l L^=-jIu j jjlajVl 4jj)jJ=j (JiwjG 
J*"" I •"■ JljWI l£JL3J uaJI (j— a (j j ^"— ' ) « (__)Iaj2l peJa ■ ■< (j— a 2) u ^— » ill Lv l_i.u.a ^- i u a J_Lc 3.sl_C ( 4_j_i.uj J> a->->J I ) 

Aerial Surveying *j>*JI ivLJll -SH 

pg— mi, I (j—a p'9-il fiJ_c l£JI— lA < 4_jaj>- tl)l_j-si-a al jj-i^a <j— a ila-i'vi- ^u^-uja 4_iLl d)l_<-uLjJ2 JLjWla (j^jli pgJa-m 

:Lg-La l£>=^ 



4_La_2lL<5 4_JjJLa j_i_c j I 4_JjJLa Cj-iL^jI *.lj-<-u 4_jjj_*iaJI j j caJ I 4_j£ (J-cjCh-uj (_£ jjl pg-mX I 

. 9->Jl (j-a t—s&juz oa < aaj CI) 2s Li 

(j_c *j si caJI ijjIj^JI <— iLg.L<-.r u Vl 4_cjI_2>Li^VI (_Lo=_cuj «ua ^JJI ^jlj^JI p-mJLl 

CjLJLijJI (_Ljj*_lxl1! 4_»^aLi- (_£jlj^s. >_Lu.a Bj^jvl (JLsjlL-uL (j^jl] •»■ La i ■■ (jyic. aL-ujv^I 
jL-llcI (jJ=l^j I o~3 .(JliLjjj-a Jl 4^>-L>JI Jl_Lc I g Ijj >■ ' ju ^ j i u^Lal li a 4ij_til (_,!£. 

3 j/\\ ,\ All <J1jLl=3jJLI j 4_Lcl_Lt^aJI jl_aJ2 2I (j-a (jj^xJj 4^jLTuILa 



• 



)«_£ljJLI j (j-aj_!l jLjjLaLjJ 4_j^jjLaJI (— iLLcu->JI j jL^aj^Lj 4J2jJt-a Jl 4jv Lcu.1 1 (JLchLj jaj-Sj £yi T^Llso 
J-usj^ Lai aHj j ( 4-t-i.uj J>^a-L>J I ) 4jv Lcu.1 1 ^_ 4_aLJI (JLc£. 2I ^jjo ^^— -I All Ju^ajJI j-p.tj j ( L>^J ^ ' r*~ Cr^ 1 

.4JJ)jJ=xJI <— 1 LTlLlI I (JjV J LiLjIjj ^L^ol <3 i ^JjW ^l AJJfcjJl (_>^3JtJ J I (jT ili2jl f«J*iJ-!l jl (J-U-a-CuJI 







I (ji.oljX.1 <■ > i a •>- <LaJ r nil < rfM(i«->~ .2.2 
«U£ (J-a-Cn-uj ^ jjl (JL>J,I ^<-ujl>- ' *y.^~\\ 4_LLJ2 LgliL^o La I JJt j dsVL>J,l (j-a j_il^xJI aJlJ»o 4jvLlxlII 

Topographic Surveying ^ualji^jMI i>.Um -' 
(j^Ji (pJI Ground Control Points 4j i^jVl lLjIj_^I 2_aLal j Jljj^ L^ ^u-j j < i-^l^co-tia 

.(_£jj>. 2 I 4jvL.u.U (JLa^i 2 jtjvj_a-^3 (J.a-Cn.uj ( j^jj\ •»■ La ■ ■■ (jyic 4_ajl*_a daLol! C iLjjI JuvVI 

Cadastral Surveying iJLu-aiiJI i^LuJ.1 -SH 

J>jJl^>J1 c? _lc 4_!1 jJI lLlSjJI j 4 i^L>Jt J L^sLaJI CjLi^ilU .ijjujv -iL^ol 4jvL..u.U <j_a pj-til I Jl_& J-a-.-~u.Jj 

. -S^Lil! 4_ta.i-ujJI 4_p>Li.a.U JaJillu I g-LajJ J d^T ' ""'J? 

Route Surveying eiljLJt! i^L^s -- ^ 

Joj_LaS- Jljs j (_i_uLj^l J_a j 4_jJjJu>JI lil^a i uJI j Jjj-LaJI ^.LiaJl (J-ILa tlj^L-^I^IL 4_£}L*JI dili j ^ 1 j La II 

Hydrographic Surveying JualjxjjjLj^l ^UJLl - J 

j LgJLftjJa j 4_jjLLI aLlxlv^I (JjvIj_<_u iLaj^JcTLl L^jil ?:Ll>o (_y-!l (JLa-C^I (J-a-iTuj <_y-!1 4jvLi.u.U < jr -&J 
^IjLpJI (JjjLjS j j-jre-iJI •»■ La 1 ■■ <— ij-iola 1 La 1 "j" a -SL>ul j jL^J 2I ^_ ^L}il (3^^2 '" „' ,| ^~' J tf LjJH Jjl-a^ll (j-uLjJa 







Mine Surveying ^Liil i^Ua^ — * 

(<^>-l— ill (_Li-l.s j o^j ^ ' c^^o 3jij^vjJII aJL«JLI J^-jj L^la (*^-j j a^-1— iJLI ^- aLSj (_jj-3l 4jvl_iu.il <_— —• j 

Engineering Surveying ij^jtyi i>.Uail — « 

2— f-\j-uj ( _ 3 _<JljLlji pj)j__ia _J2 f*l J -1 _3_1 1 (_)_>lj__ 2 4^aJ___iu.ll 4jvl_iu.il (J I T* I (_5-lLc. p_J— (-! 1 I Jl—> Jj I Laj 

J . L^jLii La jI..(_£jL_>_3 ((^l—La t (4___f OjJl__) 0_ji.l < v'lj' La a < ' *l— — ■ i i ■■ < _)j La) '"'^ .^Ij 1 1 J) S-n.. 
.4_l_jJ_LJI 4_».Li_ll (JL?— a _fr.ci._i (JS-Jlj pj)j_i_a _; 2 4_j_iuJ_LJI _|Lc_. 2I f-J-Sj^ J ' La j La -«- i _J :_|c— II _)~~ 1 1 ' 

i__j)l_u j AxmL-l ul_t__u_* .3 

4_fl_S j ^ %Jli LaJ j j — — >I («-#_ 4_Jij I ^"'*^j * A V 1 -?^ Cr - ' J 4— »»Li— H £— 4_a-^_ll __jj_l_!I j '"»! geJLLa — a 1 1 _>— i*^ <__I_L_ 
.tcJI.. (jy jvjJjjJi_i ( JI j _ t jvj_!cjj>_I j J. Ij _ j j_aJI 9_.iu.LI _jI_jIJ_ _>_>j_J ?_La ■ ■■ (_—-—! ,_£j_j>_ (_jJ-3l — - iL—iuLj—JI 

:<_-L La (JLiiil (J- l . h u <-— _ j-= J-Jj 
Ellipsoid of Revolution <_Sljjj_l £JLL__M • 

J *j — — ■ < II (_]_____ _JI (jj ^~'_' I— a <_jj_il j_S j _>_>j^L! (J^-lSJLI _ r iJj__JI Jl_____l jji (-jljjjJI ^JlJl&VI 

_rlj_a_J I Ji__ ^LjIs iLa-mj-La j ». I^Thu z I i La_> J_L_. 7_L— — La (-jljjjjl ^-_LlIaVI _tl j_t I -: g Lu (-—uLiu 2 1 _jjL_JI 

Plumb Bob Jj_L__! • 

l_£flj_3 _, gTLb J— ~~ i — -I 4__>j)j__a ((JLHI Jjj i u _-lc _>_—»— ill _>_a) 4_uJj_a 4 * La_ _y_. «jLi_. _|j_L__I 
4_jJJl«JLI 4 »UStl o j__ (3-j1*3 Jl_Lc ^jj 3e-ia.ll *_fllji.l I§_ '"'I aj i_JI (j_a I ^jJ^J^ ^^^3^ O^Lh 1 '-r'T , ^•' C?^ ' "^ 

ijj-ja t (jrtTi ^j_SJI 4 1 ■ -^-r-n ^L^>ijl (3-2j tS~\ ^-JLciiJI ^Lj>ijI (3-2j qj ^~'_' '^-* (Jj^LiSJi i '-^j'^ ^L><jI (jLa ^$j^ ' La_L>«j 

fi^JjLLa 4_aL& (jlslj^.^? (Jj^LiiJI (J-c-Chuj .(jlsj^l (jljj-i <j-C 4^>oL<JI ^j-=ijJLI -ij-LaJI 2jS j ij-Jsj^l 4_jjiL>JI 
iLaLS i ul i 4_LL<-a JoLcj 2— 4_j_iulj i La j La >• 4_aLal i 2jjL5till (JT jislj^( I (33^ 4_l2£ 2 I <— iLflLiu.ll (JjjLlA Jj^j i n" L^j-a 

■ X— ire-i^a (j ■■*——■ » II a j^^ I itli uaTu-uva /yLC 4_l!ui (JlluaTu-iiO J_)-a JaLfljJI 







Vertical Line ^-uitjJI Ja^JI • 

i-iLL I§_ 4-j.lojVI 4_uiL>JI oL>ul *_lu (^ jjl iLa >JI j_& (jlsjVI pe-La • ■■ (jr lc iiaJiJ (_£? JiJLc. L3 ^ufjJI .U^.tl 

tiLJD (j I VI i JljvIj ( _ 3 _<jiIj i La >• L^j j-*-i (_>l3j 2 1 (jyic 4_La2j (J-=3 j .(JjJaLiuJI • Laj> I L ^j' 4_tlc J) I „' j ' ^ * ; * I 

4_LaJL) J ^— ■ 1 4_jJL>JLI Joj)j_iIiJI i_3}LiiJ <■_. <-,-«_i-a-> tiJJi j BJljvIj 4_LaJL) ^_ *_LaL2I<j X j ,_£jl^Iu V 4_j_<_ujjjl i La j La^J I 

4_uiL>JI j_=3j-a (jl-2 I j_& <■_ r_<_t_u_> < Laj ' a J^—- "■' (__)laj^?l ?eJa ■ ■■ ( jr J-C * *g|",^-,U pjjJ j*^*-* 1 <j- c - 4— *^*LlII J 

'* "^ J-i^* 1 ^' J? J V^"* 1 *' J-i^* 1 ^' *_LaLflJ 4_LaJL) ) (__)laj^iJ ( _ 3 _<-uJii ( JI j.~3jJLI x_a (j • La Lj V 4_liJjj 2 I 

Horizontal Line l^VI lLJJI • 

tiJUQj jLII JjJaLJaJI <-La >• oL>ol ^ If JljoUiII j a-lZLlxiII lL_>JI tiJJi j_& La 4_La2J 2_ (jy^S^I lLJ»JI 

.3 JuvljJI 4_LaJii!l (j-a j-«-i 3 J^ ' La J Laj>J I (j-a .SjJt^ta j-tC .SJlC J^>-JJ J A La-SJLJ 1 

Horizontal plane ^^^Vl ^jl^Jll • 

j .3-LaJiill tiiJD 2_ JjSLiToJI <-La -^ oL>ol «_a Jl^LClII ^jTli.u.U til! i jji La 4 La^Jb jUI ^*<WI ^"mitl 

.B^Jt^ta 4_LaJL) (_^I ^_ i La *<* Juvlj (jyli^f ^jTn-u-a j-*J 

Vertical Plane CT ^f > II ^yi.,<t,l • 

(^1 <jl .4_LaJii!l tiilQj jUI L3 ^ufjJI .U-^tl Cy lc ^jL.JI ^jli-u-tl tiUi j_& La iLaiLb jUI C3 _<- U ?jJI t^jTa-atl 



Level Surface ^jIlJLI ^t — ti • 

.^LuJaj 2I 4_j_oL>JI oL>ijl x_a «LLaLflJ >J-a^- ^- J-aLuj ^ jjl pgJa-mJI jji 

Level Line ^jiuJJ ckiJI • 

.<LLaLflj ?<-£&>■ £;- 4_uiL>JI x_a J_aL*Iu (^yJLlJL j ^gjTn.u.1 1 •»■ La 1 uJI (jyic j _■ La LI I t-Laj>J I jJt 






Horizontal Distance JUSaVl iaUJll • 

La 4 La S b IjL a ( _ 3 _ii2l ^^TLiu-a ( jr J-C -j-> " La S x 1 1 (_y!a-2 '"" (j^-J ^1 '"tl (jr-* (J -1 "' * ' LX^i ^-^'^ isLuJj 

.4_L*jvj_a 

Vertical Distance 4^?>JI ^Ldt! • 
Horizontal Angle <L2^I ajjIjJI • 

Vertical Angle i^ufjJ! ^IjJI • 
Zenith Angle oi^l ^Ij-H • 

(j-\_j ?-jIjILj (_ 7 -4 J < i j I La 1 1 ila_iJI (jyic (jt jjiIjJI i La se U (_£jJL*JI oL>oVI (j_a LJlj (JjjLSj (_jjJI Aj^jIjJI (JT ji 

Elevation of a Point ^;; <_sj^uia • 

^jILlxlLL^j ( _ 3 _»j>.j^5 {££lju±a pe-La '" j 4_La2jJI 0Jl-& lA-^ cr-^"LP' JLjljJ I jl JlJLo j_& La 4_La_2j <_jj_i.u-La 

.jLtJJ CT la^yi 







Elevation Difference i-^mUl J^a • 

^ se La '" (j-\_j 4-J-j-uIjJI <Lal_i.u.U (_^I <,_£j^ 2I (j£. Lg-&l JljvI f-Lajjl jl jJLa j_& ^j-i **< La 2 ) (j-U <— >j-mlll (jjj^ 

J (4_L*J>-j_<3 JoLcj) 4 J ( iiL-uI Jaj (is J-aLcj jLllvL 4_*_<-uLli 4_Sla_L<3 7=_i_tL/J AJJ 4_j£ J £.j^>JI Jl (Ji=xJI (j-<5 (JjJJtJI 

j) CjLTlLlU 4_2jj_Laj <JLCli-uVLj tiJJi j ^J-!'- c - 4J2 Jj I g * a I j a (j"4JAJ iSj^^i (*-* n J ; J.' W-.'-'-"- 1 *J '.'^~ l ( — ! '-^'-^ u - a cr^ 1 
4_2jj_La 4 La i ul^j I g * a I j a Cj.SJljv i La I all I 0j_<i (jl (jlaj *'t (JG-H (J-u-i-u (jylc J .Jjj-LaJI (j-o L&^-lC j| '"" »t «>>t I 
(j-ujjj *_Jalj_a (j-\_j_*3 (*J-f J j-<— caLa jJi—^al (— iLTLLLa Jl 4,j > nL-u 2 1 <— iLTlllU 0j_<i <LjJ^>o ,_£j_j>o 4_JLa <— iLTlllU 

Jl 2j_uj=xJI <_ )L>>Li.a,U <j_a iJ_<utJI 4_ J-mlt^llI <j_a <_ ijlui V I I juk (jl .JJata JJa? iJaju «Jljj^>JI <_ iLHTlII 

f— i-a ^_ J-C.1_i.lU (jl «LJLli (j-<5 l_L>iJjJlJ j^^~ 4j2JlJ (JjjLlSJI Jl 4_jJLc 4j2JlJ (JojLlSJI (jjO J 2j JLls3.1I (— I L>. Lull I 

J_Lc j-^-l (jJauz^ (_^1 yz-pe-us j-lC (j "^— i * II J I g La j ' a J 2j '» LaaJI -- 1 U-^VI ( *^c < ^ ,~,^— . II £_ j r I U V V I ^ ^-^ I j " 
4_jL$_L!I ^_ •»■ j . ^>" j 4js. Li.u.1 1 p LmJ I *_a j_i_^xj 2j_JLt^aJI r * La^-VI jLa J^~ i II Jl *.j^>JI (JjO 4_Jl«jl!I aIu pg-mli I 

I g * a j a (jtj_»3 (_3Jj-La (j£. («_<-ujJ I 4^ JJ ^- •'^ t-saJ I L^ jlS j-a ^_ I g a ■ uj J (J^>J I ^_ i£j^- I <LLaJL) ^ I ^ J-a (jtJJU 

4_L*J>-j^5 JaLSj (_5-lLc J-U-lxlJ 4 3 J_jjL>- JoLSj (JA-L-Cl! aILj Jt-31 dl LiJl LlSJ I t>J-& ■ (j-CLSj I— <-uJ I (j-G La2JLU 4_i_i.u-L!Lj 

4_j^lj i ((j-Llaj_L<.a (j-G La2 ' (j—a (j l_Lla Liu-a (JjjLjS) 4_jlaiw (JjLjjiLlSj LaJ • ■■ LiJt_jJij>iJ j LAjLjIliwI /<u 4_La 7 pta 
4_Li2j (j_a iaLtxLA j <LLaJL) (j_a ^Lj>ijI (JjjLjS) L»-a 4_j^lj j 4_jlaS. jj 4 ((j"CLaj_JL*^a (j-ula2j (j-a (jL(iL>ijl (JjjLjS) 

(2 Ajl» A j U^ 1 Jj A 2*^1 qua J aL>lj| (J uLj^ j^ i^ja] 



Jj_"l J*a_JI jJU ^ ' t ja^itlll 




:4_jJLiJI 4_h.u-xjjJ I ' " ' I j La ■■- 1 1 (j-a (__)_3j2l (j^3 4__i__La f-aj-J 4_aj}Ul 4_p.Li-u.tl __A_dL«j_!l l__JL_3 

(j-a 4xu^i jl_j__»-l_) tiUJia . Li-wL-uja I g * -mj 4_^j_____JL I i La a La >■ 1 1 <j-a 4_j___jjj 4____j_i__u al (_j___j_ui *.L__j| - 1 
(_____ -Lai S-JI __LJD ^jj_____j (j] ( ___clj_> 3_iL__ j .4_3Jl!I £yj 4_jJL__ 4_vjJlj l_g__2l_ava (_A^*-^ J 4_n.u-ujJ I -La-ix-ail J_>L_J 

. Lu-i.ijj 2j_u___3 __!_aL___a (jyic j 4 S La ' 1 1 (j-a 4_3j_i__a *_alj_a 

J 4_jjjL_JI ___J_A__]I J_>l___) (j_^5 4_CJ_a_3ta jL_lL>.U tiUi J . Lp.L___a I j'^J J 4_^a_)l_> 4_>_______u jl (_)____Jji *.L_uj| -2 

. 4_n-u-t-jJ I J__j__aJ I J_>l__l! 4_i__il!l_) 4_u__il!l Lj » a I j a (j^-J-*^ 

-La I al] 4_i___l!l_) 4_u____!l I j * a I j a (J^La-u __U_i j (L_j___ j i^j-la i^^L-a) 4_)jJlL_JLI (J t i__>L__JI j aJL«JLI ^-aj ~-3 

.4_3_S (J_5l (Jj- -5 aI Jlsc-L-uI _j_=_~4J 4__vj_ll o JJt _L_ j .4_i^jL_JI -La-u-aJI 

'"■ JL-=3 lil f-L-u-VI «.SjJ__»_t,1 (jial—UI '4r 4_jaJLi!l ___j____J1 lLL_J __!I__=lj__u <j___ * !__*____. Vl (j_____<w «.}___. j 

(j-a-JLJ _L. {j*~*-~ <• -uJI I ll___i ,j_c ^L_i___uVI (j_____4-i I a-__a .(qJLs-U <j-a 4_uj_3 4_t__ujjJI ________! I J_>L__ 4j______u 

.fij>jji_ta j fij__i__a jl ( J T i__>L__JI 4 Uj , _j 4______ll <___tL___i lil Lu_>j____v __U_U ?_a___> <_pJl _1iV1_>JI 

(— 1 j LLa-L I (J-aJtJI pJ-> J L-$-*-^J -^'J-*' 4___L___U 4_tj_-_5 (jyic _Lc_ju <____■ j <__j L__=__4_-liJ 1 £yi 4__l_ita JL_____uI __!L<_i j 

.«_2jJ| _|_ L^al_L--l-ul .slj-U 4__jjJ__!Ij 

4_p>.LuJLl c_iL_uLl_JI 1.6 

__lL_*L>_lVI (_)_j__jj_ J <— I Lai— -all (_>uL. jj_ J_5-A 4_>___ajj -111— _ul_jj_ 4_J^ij (__!( 1— _ul__ul 4_v Li-i-l I (JLa__I f^i i ■■ 2 " 
c 4_j__ul__u^?l 4_p.Li.i-U (Jl— a__^?l ^yja lj_jij <(_)_aj_?l ?e-La • ■■ ^^-Lc 4_l___j ^^? f-^3- JLjJLstll .__il__ll___j'_ , l (_)_jL_i_5j 
j_* j (<_>-3 '_>") (jr^ 2 ^' ?A9^' ^d--^ l_?' ' 2___I_(JI ^>JlJ (p '(_>-a '(J-j) <— iM^-tl -liLul J-vVl JuJ_>_i (j_a JuV 4_)La 

(_;! j_jj_»_i! 4_JLa __U ___= .(j---*- <3 4_jjL__a (p) (J ___uljJI j-ajJI j 1 4_L_-,a 4_jjL__a 4_I___j jj__ (____al _L_ 4_L___i!l j_*j 













i La ■■- ? I I Jui (jyic- ^-23 (_jJ-!l i-La-S-LIl (j-a 4_Li2j f-^J-o JljJ-=»iJ 



Units of Measurement ^LjJai] oljua»j .*>1 



LjljjJI j (Jlj_La 2 I (j-a (J-^i j-OLILa (j_c I gHla i ul^j j < « ) (_jj-3l tiiJj (J^jLlSJI <J1jI Jjv^j 4jvL.u.U ^- (jyj-*-! 

3 Jljvj j .^£pJLI a I LaJLlI (J-g-Cn-uJ ajj*u>JI j (— )L~vL.u.U j (Jljla^U 4_lxxl1!Lj .ajj*u><JI j <— )L~vL.u.U j <JliLiL>ijVlj 

(j^LJi] 4_^-uL-uVl SJl^jJI j_& aJlJsJI 4_j£ j-iJLlj i^JlJI ^J-Jb^iVl aLLaJjl I tjajf dlL-LAg .*_jj-o jXxi 10000 
iLjJI (jl (_£? i S-SjLj tL-13 ^gjLi-uj j ((_)Ii_iI) 4_»*a^j i < (_£jLijij j-& j a! La-cJI I Jui ^_ (Jljla ^1 

^A« ^ j L^ J_ji I (j La til! ju=j .aIjl^I AiiMii 



1 4. cjLj^LlJLI La? .AjJa 



« o' 



^gjLi.uj BjljvIjJI 2_sjL±!I (jl 

jl f-Jj-U aJl^JL (jjjLSHa a I La-lll I j_& 

4_^a^jJI jl ' • «^-. 1 1 ajJaVI (j "I *yq aL 

English ) ,j;j_iL>oVl Jk;ii 2_ ^L^l cj! j^j jru uiiM^VI oLujj ^ > ^ Jj-^l J ^ » ^ Jj-^ 1 -^ 

.(Metric System) (^pil ALLaiJI j (System 






(Jl^lsVl o-uLti (j^lju^j ) (jjJL^iVI ALLaill j t^pil ALLalJI '2- L yLi2l\ oIjlvj :1.1 JjJ^>JI 



^JjI^jVI aLLUI 


iSjJi\ aLLaIII 




1 Kilometer = 1000 meters 


1 mile = 5280 feet 




1 meter =100 centimeters 


1 mile = 1760 yard 


(Jljio^l (_j-uLjj9 Cj) Jl»-_j 


1 centimeter =10 millimeters 
1 decimeter =10 centimeters 


1 mile = 320 rods 
1 mile = 80 chains 
1 foot=12 inches 
1 yard= 3 feet 
1 rod=16.5 feet 
1 chain=66 feet 
1 chain =100 links 
1 foot=0.3048 m 
lkm=0.62137 miles 
1 inch=25.4mm 


Units of length measurement 



\ \ 













(aj^>JI j d»L»-L-uJ,l jj-uLxS CjI Jj»-j ) (_£J_tL>«IiV! aI k rtl j c£p-U aUaII! I2_ (jjjLtflJI Cj! Jl*-j :2. ' (JjJl>JI 



(J^pJU Aliail! 


(j;j_iJL»o)?! * Haiti 




lhectare (ha)= 1000 m 2 
1 square kilometer =1000000 m 
1 square kilometer =100 hectares 
1 hectare =100 ares 


1 acre = 43560 ft 2 

1 acre=10 square chains 

1 are = 100 m 2 

1 hectare=2.471 acres 

1 km 2 =247. 1 acres 


Units of area 
measurement 


Cubic centimeter, 
Cubic meters 


Cubic inch, Cubic feet, 
Cubic yard 


Units of Volume 
measurement 


1 revolution = 360degrees 
1 degree=60 minutes 
1 minute=60 seconds 


revolution = 360degrees 
1 degree=60 minutes 
1 minute=60 seconds 


Units of angles 
measurement 



Lijl JlJLj (jj ^— -j J_J2 4-J^lj ^-jL^ -^ll)-^ <J-°W^ *?t <j-"L-<-u^l (jj-* 2jjI jJI j_ujl!2 LljjjJI (JjjLlSJ 4_j_i_ai!L 

: (JT ji LjljjJI {j£. j-llClU 4_h.u_l:j 4_a_kul Aj^Lj tiJLiji j .2jjl jJI (j-a *j^>- J I ~ C J-^^ 

\ ' 4_hjLSJI 4_j^ljJI 4_j£ ^gjl_i.uj j 4 j m" i ii 4_j>.j.S V"l • 2jjI J_!l ^gjl_i.uj 4_j£ j (JT J_p_ijJI a I la-ll I • 
jl iialo-l j_& j LXtiCj j_/ajJI_j 4_jj^H^jJVI <— iLjLi.u->JI ^_ aI la III I J-J j_ajj j . 4 j m" ( » 4_jvj.S 

.4_j1l"li- u 4^.jj) (^f Degree s^i^t 

1 * * 4_j£ 4_<ijLSJI 4_jjljJI (^gjLi-uJ J 4—>^ua 4_jvj_S i • • 2jJi\ JlJI ^gjLcuJ 4_i2 J i_£j_HI a I ta-lll • 
4 -^^— I 1 Jl <V'-^I j_& j (jlvA. j_ajJL_J 4_j_)J^lij=x] V I <— iLl in-»J I 4_! j <3jJ J 4_j^!L<5 4_^>-j J 

.4^10 4^.j_> c yju ^1 Gradient 



^ r 













<j-)_! 4-i-..u-Lll i^jLcuJ 4jblj 4_t_,.aj ^^4 71 i^p* 2 71 SjJjI jJI <U2 i^jL^iJ (^Jl!I (^jjI JlII aliaJjl 

7T 

.Aj^jI J 4j>-J-S — ALkil!l I Jl& ^_ 4_hjLSJI 4j^IjJI ^jLjij j i AjJa3 J 2jjI jJI da_pta 



bl^J-Jt oIJlskj (^rU A3>LlII .f»1 



•i^jIjJI ^Lklil j ^jiil ^Uaill tt^uluJI fLLUI jru <B>Ldl :f.^ JjJu>JI 



4J^j|j 4->-J-i 


4_^j_i/s <>-J^ 


4,-U.u.t.u "^J-i 




2 71 


400 


360 


z^IjJI 


7T 


200 


180 


2 ol J ( h i^ i 


tt/2 


100 


90 


<L*jL2]| SjjIjJI 


tt/4 


50 


45 





60 cJljvI^JI A-jLTlioJI 4jvjJl!I :qj± 



.4_jjlii 60 t^jL-uj fijcvl^JI 4 ^j^jJI j 4 *r<* \ 

4JJJ-3 4JVJ-S 1.11111 = 4_i_Llh.iJI 4j>-J Jl!I 
4-S-llj) 54 = 4_l_Lu...u 4j>-J-S 0.9 = 4JJH1 AjvjjJI 

57°17'45" = Sun,,, a^ 57.29578 = a^IjJI ^.jjJI 



1^LmX\ ibaji\ JJ$JLj3>1» .7 

(jj^jiJi (_ 7 -A 7*1— iu.ll I j *.'**' j cP - ^' ' " ' ' J "*" ^ ' c^J^ J ' <>^^ l *-<- <3 3 '"j < i^-i 4_p. Li.u.1 1 ^L^aj ^1 (jjjJlj (Jj-^ 3 (Ji 

j^-2-i j-pJU J 4 tj I U 1 1 4_p. L- uA, I (— iLjLi.u->JI *.Ij^>-I Jl_Lc jI (J-i-1^3 LflHJ I j aJLslII («— <j<j Jl_Lc I . a j « a >• (j_«J=xj 
^l_^3j^(l <-f.LhJ ^-—iJa I jJ I j ,_^jl2JlJI J a-JLiuJ I £jjj JlHJ I j- 1 lTiaj IJ—J j .L^jic J-aTLtj 4_aLi 4_2_jjj 4_jLL*j (J_L>JI 

Jj --"■- ■" aJ lil diL<aj_<-uj j <— 1 Lj 1 »-uj>- (j-a I g ' '~'~ '- ja 3 <— >l— <-"Lj-2i' (J-* 3 2 JljLS yCs .4jjj)j_«iaJI JJ-o 2 I (j-a A-p>Li.u.U 

jj) (_i_->»J (^LilLj J pjj— iTu.1 I 4_*_lj13 J (_3J_<i J pjJ ^"P^ <— iL-^uLj-Sil tXz-LUS 4jvj^ (j I .(JL>JI ^IjJ -J-LL^-d J 4 ^j^ \ 

.4^Jl!I '"'I ALaIL»j (3-Li.u.a <\c (jyic (_j.il JoJLI (JaaJI (jyic- f*-iL2il y-LmJll ^)j^~ 'j 



^r 







4-Lfl U3J.1I JjU^ II .1.7 

( _ 7 -iJalj a I f-2j J— Lc Lg-al Jiir" i ill j^iaj j i 4_Lc£. f«_i LI (j a < a j 1 1 <_jjJL-u VI (jyic y-LmJj JlaHaj Lj^ j 

( UJL-^3 <J1jLjiLlSJI (jyic. ^J J Ls3J>J I (J-*-^<J L«-4 ^U>J^ J I Jl2-*-3 (j^=LJ L*JJ (J-JjJuJI 2— <_JjjL-uVI I JUk J < <LoL*JI 

(J_»^>iJ j jL^ajVI ilaj i hjj ^_ Ij u ^— i /c-AI— <-uJ '"'I ml-Lfll! 4 j [ iiLlII 4_JjJu>JI j **_<_ujJI aI JiieIL<-ul Jl rj ->-HI j 

■ A-scloI j 4_Jl2_>JI Jl or VI 

ti^_p- '"'I J^~\3j ^"""* 'I (*-<-" J ^- >J "' Jj ■ aI J^a-" i ii V O.U- V «LJI j-=J Jl!L» jjJl^JIj .B^jL^ta 4_»iaJ3lj ^Ji ^— ■ "■ij 
aIJls-" iiiI < ■ aaj 2 ' « .^£ >_». I d)VI_». ^_ .ij . » , ^-s" Jj ^— ■ <a > l_g_4_u J-i—ua LijJ I (_)J3 * ' (_yi\ ^ a £— 4_aJLJLI Jj *■— - i «a ' 
4-JLjJL2 diljLJlsJI *_2^=j Lu— <-uJ 3 Laj ■■■^1 4_pJ lxJLI <— )L_lLv»JI <|_ ^ ^"""M;*" -1 (*— "J Cr - ^ 1 -^ US J % ^^ JjT ' ""' 

CU_jJ>- j«u<-ujJI (J5-1-C- Oi9^ L -'-^ *-l*-ju3 j 2j_u_=3 4_L>.Li.a.U .sL^ajVI (JjJ=xj LaJiic 4_2jj_LaJI tfjui a Jiielu-uJ 
j .<J1jL_<j<LlSJI '~- L»g lLs! SJLll (_^1 (j^ ?~— ^Jj Ct-^* 1 ^' Od?^-^' J— Ifc (_)^>j_^>JI aJ_ lb j .4 j iiiLLo (JjI Jlj>- ^_ ^jjJlJJ 

■ 4,jj.,.i,JlII CjI jl or (_i-lc I 2— 4_2j^laJI OJl& a JlJcTli.ijJ 

(Jjl Jl^JI J Ajj<jJI aI J lJc Iu- uL) J^LvsjVI (J- O e -mJ . * > ' 

4 — A ,^11 '£_ Jj| J^>J| 2_ JiLi^ajVI (JJJl3 L^ J .aJLoLiToJI ?e_<-al,l <— ll— lL<U1 2_ 4_2jjliJI ^>Jl^ AjLseTi-i.uJ 
jIi_2J ^_ 4_jJi>JI jL^ajVI x_ <jjv (JJJlJ (j| (_i_-><J J .(^j— <-u-l!I 4 -»• A ,^«1l £_ ^_ulij^\ x—tisjj j j!i2JlJI (j_a ( _ ? _L«_l!I 
lil J .Ja^LiJI j f-Lj-tial! I g i a j «j tiUi ^jV . Jlju L«_i2 (J-Sjj 4_ijL<j< <3'jJ' ^r O-"^ J ?^J^' '^r «j-«iLyi (Ji>JI 
•»■ ' aa b J -^-*-;> L-*^ '-&J- A 3^**-"^l ,J^~ ' 1 ' (_y^= (_)-2-><-II J^-i ^- Tc-ti^J (jl (_iA-ia (Ji>J I ^_ CjuLi.aJ>> 4j| 



*£. 



(jy jvl_<jJLI (3-Jj-iiJI r I ''""* I (jj-l^ 1 ^-21— ^=VLj ( _ y A-L-uXl (_Utjl!I (j^>j^. j (j I ^~ i a j U'- <5 3 lH^-^" 3 '(Jlj^-VI ^-J-*^- ^~ 
lX-uJj (— i Laj-Lt.1 1 tiiJj (Jjj*_lxl12 .(_)^3L>JI jl_^>JI («-2j j (j n2iaj| (JlLo 2 JojLa dsLajls-a 4jI j ( (*4J-a (J - ^ 3 j*'-^ j0 J 



> £ 



J/21 Jtul! 










Lai .3j_^>- 2I (j-o jl (j ■■ flJaJI (j_a 4_j>ol_L!l r I '-^ >■ * I •*■_;'*• isaj j j-i ■ ■■ aj j (J_«-*JI 4-J2.5 (jj-^ 1 P < ^~' ~*"^ ^r 'J ' ^""' 
.4JjjJ.I ^L-aj^U 4_iiiJ2l_Ltl jl jl 1 1117" 1 nVI <_,!( <L>.L>JI JlIc JlcL-u-i^ («-^-i-a (J^ 3 < a W' <3 J <Jd>*^ «tLua£.I 



^0 




AJ-i^* uA\ A -UjJlJI 



lUXI 



ig all L_llj.ij]| j lall ajLtlll *Lal»Jl 4 uUiij^JI 



3- 

3- 



Y 



4?>L*0 



^SaVi c->L^1 m(U <j-aLJa 



^ 



,\^j 



jiS^iJ 



^^ 



I _ aU H i^^. 



iy $ i&y^ d>y^ ] z*** 






: 4j£jjla (jyic BjJlSJI tiijjJ ^)j^~-j J ua^j\ \jJt (Jl_cll=3l Jiic 

dUL ° tiM) (£431 £94)1 



u 









AxJ.U 1JLu2j 




2UdJLt.l 

I j_J .L«-<3 l_c^-)i=' jf _'JL>^' 3^ <— 'L^'— 1-u.U (jjjLiij (j Ld-i-uj La 4 us > f-^3- (j-ujlI! (JLiii,l (J-u-i-u (_yl*3 . <L>> LmX I 

'"'I ^-^=3 II <— il— i-ojv I§_ j] i La I all I *_Jal_a>5 (j^-J-«2 I§_ Ij_lL=j I j^** J_cI1aj 4_Ji2^?I Cj La LjJLI (j-uLia <jLs l j^>jjtl\ 

j 5_JLjUL1 <— )LaLi.u.U ^Lia J^-j^La (j_c jl ^j—i^uL^a I g ■ uLiiL Lai JaLaill (j-u 4_jJi2^?l dsLaL^JLI .sju>o j < 2 » j I u 1 1 
(_^j^VI 4_Ji3^l (juLaLcu-U (j_a LxjLi.o.'v. <_i22^| cjLaLi.u.tl -sLj>oI <j ^— ij j .4_j23^l I gj^laj ^^Jlc L^cLvjl 

(J-jj Jlj ^_2 4_cjJILa j *j " ^— i (Jl)LaL-<-uXl (jjiLjJa (JjL-uj j (-.i-tlLm! ^j^"* 1 "' La-g_a i 4_liJjLjjJI tljLa^LsJI a I JlscIL-uIj 

. CT 2£Vl i La S i ■■ 1 1 4_ LJ-SLsu La J I 4_^Lail 4_al Mill Jjoj-o jl fLvjl 

Measurement of horizontal distance 2Lu&tf J uLiLJi j*U!a .2 

: La-& 4 4_jia ^l (JiiLflLmJLI (_j-uLjJ2 ^_ (j^j-"4->j o^- L ^d>^ £p~* ,)-££*-" Cj*~~* * ' 



Direct Method Sj^iLil a^IsJl .1.2 

.4_la2I 1 La j La >• Jj-Sjj j—iIuL-La J'^— ■ "■' iLal alll L-iJQita (j-t-J <— iLal— mil (jjiLjJa j^jaj t 4jijj_LaJI JU& ^_ 
^al_i.u.U 4_jj^>ij /«u-j 4_JLa t <>j_cj ^y3jz\ peJa '" 4 *-uia ji 3 jL^iLiILa lLb! Hill L^a ^jj ^— ■" (_jj_JI <J1jVL^>iJI ^ A*<* 
4.aLi.u.U L»-a (J^3 ""'^ I j tlaJLJ *_a «_a^>o («_) ja_ca£ (Jj=xJ 4_jii2^?l 4.3 1—i.u.t 1 (J^jLSj j«_) -aLiuJal 2 J_c Jl BJljvIjJI 

2 \ « I La 1 1 4 . S*<W I 

.3j_cj (__)laj 2I •»■ La 1 ■■ 4julAz j 2 jLcLiILa JoLSj 4JLv (j^-n 1 .Z (Jj=j_iIaJI 




iljjLstlil aJLx 2_ (_L^lj-<s <_ylc. oULulU <>uLii : 1.2 J^-> uJI 



w 









<Lu.U 1JLu2j 




Indirect Method 2j_iLua joiil iSjjIaJI .2.2 

LlA ^Jj^j j 4_j_<_uljJI 4_j^ljJI j 4JjLU <Lal ditl ,j_<5 4_jJi2^?l <Lal (nt! (j-U-*3 (jj-l-C- 4_Sjij_LaJI ^> j_& Jl^ILslj 



H = S.Cos0 



: 1 Jl^ 



^ ^^ v jjj^_i!o£. j 5-*»j-i L^-"L»^ j'^* 1 - 1 ' ^dil) J f* 141 .216 Lijjua ^UjLo iaLtxi^ dr*-^ 2.2 J^-. ~. tl 

.H iU^aVl 4Js>\ mil Jl>.jI 




H 



jIjl^jVI ajjIj j 4iSU! isLJtl : 2.2 Jg-, A 1 



Cos6 = 



H 



: cM 



^.L^aVl 4_al ,„tl - H 
<15U! ajjL^Jtl - S 



H = S.Cos0 =141.216xCosl 20' = 141.178m 



j! pLflSjVI Jj-a QrSH" <*-4 '(^'^ J^ £Jl) p-LojjV! <Jj_3 j ^JjU' 4_al ,,,11 ^o 3 ^'°^\ ^al , ,,11 (>-j_»3 -V 

: AJa^LftJI (j-a 4_.^'^S?I ^L-Jwl ULtt>] j (S) I a g Lu ^JLjUI ^L-Jwl i-dJji^a j (h) ^>Clla2l!l ^>u <— ij.miU 



\ A 











H 



pLijj^l JjjJa j SJSUI i^LuJLl (j^a 4j2aVl i^LuJll cjrt^*3 : ^ » ^ J^rxAJI 



H 2 +h 2 =S 2 
H 2 = S 2 - h 2 



H= VS 2 -h 2 

(jajLa 4_!Vjlj 4_Ji3^l ^LaLt-u-tl (j^*3 4-aJijl£=3 j 5JLSUL1 iaLuoil j 4_jJi3^l ^L-Jll t>uj ' l^ 







.jj-lxsLlxlII 




H 



CM 

r- 
II 



: Cy L La 4jLL_a]1 CjVj>L*11 (j-a LbjJ 

H 2 +h 2 =S 2 



H= Vs 2 -h 2 



H= V253.101 2 -3.721 2 
H = 253.074 m 



: M 4-a-j^ (_(-i.u--><J 4_Laj 



M 









AxJ.U 1JLu2j 




.<—i_g, mill <J^B j 4_jjj<(jJI AjjIjJI £ya A^ZIbS) 2J^\_utX\ (1^*3 - ^ 
I n j'^' (ll) (— Ij) in iitl (Jj^ j (U ) 4_l<-uIjJI AjjIjJI 4_!Vjij (j^lLa^J £j-u 4_la2^?I 4_2L_ui.l (IrSJ-*^ 0-= =j -<»- 1 

:*JLi]l42>Ull j-sjdUij (5.2 J ^,t, tl) 




H 




I n g Lu (h) c-ij-uxltl (3>^ J (v7 ) <-ujJ>1I SjjI^JI ilVju ^yOUS't £yu £_ui£^l oLutXI 0^*3 : 5.2 J^-i Mitl 



Cotan 



H 



H = h .Cotan 



.(bis) ^jb ( Cotan ) <jl itu? 







H 



<U SJbLsi,! ^bjlj-H j pLijjVI <_)jjji1<j (^tijj : 6.2 J^lA 



= 0.85937° 



h = 1.5 m 



: (jjJb . ~ > I j u • 1 1 



: M 4-hj^ (_(-i.u--><J 4_ajLjiJI <U.sL*J,I (j^j j 







H = 1.5 .Cotan 0.85937 =113.268m 

Methods of measuring distances uLiLJiuLwLijji* - r 

( _ 3 _JLc Lc-Al JljvI (Jj_*iaj2J j <— iLaLi.u.U (jjil_jJ2 ^_ 1-^al Jiir" i ill j^~ ' o i 4ji_i£_S j 4_j_uj_Sj (JjL-uj 3 JlC <_dl_L<i 
i>j_gjv^?l fci--J»- j-a ZjiijJlil <JliLjJL=uaVl j (JjjLlSJI 3-SiaJLa A it-uia J <jjlLaJ> I 4j3Jl!I 4-Swj.i (jj-l-C- Ji-cHaj (_£jj>»VI 

: (JT ji <— iLaLi.u.U (JjjLjS ^_ <LajLseTLi.a.U 4t i tti\yl\ Jjj-LaJI jij j-aj .L^jJLc (J-lLoL*jI j 

(pacing) SjU-^JI aIjlssI^L ol^LJLl o ^ •!••* 

j-jOJ <— )Lal_i.u.U j-jJlJsj ^_ <LajL3eTi_i.u.U 4_ljjij_SIl! I Jjjj ' ' Pj-"^ O^ 3 S_g-La^»iJl J <— ) La Lt-u-t 1 (j-ul_jJ2 4_2j^i3 jl 

•j-j— a 4_^Ltl jjl '*•**"' x ( _ ? 4_ 11 "j 1 Lia2j| (JliLal tail iliVL*. ^ Le 4_2jj_LaJI ^J_& aIjlst" ml j i aj Sj jl J <>» At I 

(jl .(jyjJ—JLI 7s— ml, I J ,_, **N LaH i ■■* I 7c-mJJ 4_jjLc£. ^_ I -1 <: — ■ 4_!^_i_ILa 4_j_uj_5Jl! I ell L-u Ljii] I jjJ=XJ Lajlic AjLJeTmaJJ 

(jl Jj A 1,1 j-a .(JjjLlSJI I j^** (_^j^>«J (_jJ-!l (_>^jVI ■* JLJ-iia j f-jj Cr^ 1 J ^hp" 1 -" J tl)d> A -^' Cr^ 1 L - L ^- L *-^ * J ^* ^ *^-i 
a j UA.tl jj ^— ." jf J - b qj tiUi (_L>-f j-a J 3 ^^— i ^ ^ 4-J2.S ^ - ^> a i J 4j|jJaJ> jl JiILa JljJu><j (jylc y-L-all <_jjJuj 
<Lal_i_u^J ( jr lc j-G LaJa ' j-\_j dilj—a 2 J_c (jr JLj_LLaJ I j_i_toJI 7-L.i.u.U (jJ-C (_i,-~*-jIu I J_& j-a 2Jlj j^~ i A ^ La A-lslajIs 
^aLi.u.11 iJ-LL » LaJLl 4_aj}L!l < " 1 1 j La >. 1 1 _SJ_c (Jj_*js <_jI_i_cl». *&_J I »^ i^»» ^^j (^La^l (jr JLc j^-a 4--iLa) 4_ajl*^a 

j 2 JljvIjJI 4_jji_i ; lLi]I a j UA.U jl J_JLa jj (Jj-Ls /y-i— b '"'lj Laj>JI .SJl-C (JJl-S^j ^ Le 4__ajl«JLI 4_sl toil a-> • ■■ Slbj 

.r-LtJLI tlUju 4^aLiJI 

Ji=^<ij (3-Uj ki-;p> Passometer L^Jlc Ji^ 4 La-> ■ ■■; sta? JUjlL^I j^^oj //-.ijU^it j^i <Ju£. ^Ij^-^ 
jljJl>o ^j^j ^pJI Pedometer Jl Jiio 2j_^Vl ^^ *j cdLL* j .(j^LiiJI 4- £jj-2J\ jlI^. c^>JI 4- cr^b 

*_La-2 j-a ^.L^IuVI Juu j 7-Li.u.U <^-£>- 4- L7-"'J J^ -1 "'.' <3^-*^ rfU j-li-uJI 4- ?iJjj' (J-^ j»^ a j U A^ 1 1 (Jjla ,JJl»-<3 
0-J2J j-a I Jl^3 j J-^^ j^A> *. j^j a j U A^ 1 1 iaLtu-a ( ai!L>iJ j .Lji=LjjL<3^jjI jL^>JI (jyic j-QLa-alll j\j AJaL-oXl 
j3Lj ?cJI.. ijj-CjJI J 3 Ij g mil i^--^>- j-a 0^>J ^' ** *». J A J < ^* J (_yaic_iIaJ I f-LajjL2 -j-^-l ^3^ O -0 J J^ - ^ 

.BjuvljJI a j U A. 1 1 jl jLS-a (jyic 

4_ j .1/100 (Jl 1/50 j_a J_ t^sj i_J2_S ,3 J(i->«J 4_ti=L^j /".IjUA^tl ^. L y J \_ji2l} (jjjjL_<Jll j Jh^' rLlall jl 

4_ta^LAj- j .tiUi j-a (J_tia^I 4_a^ j J^"*~ ' j ^~* 1 ' <Ua_mj-La -^ Lj i ■■ <JljLtuLLSJI I ^jl^* (_^j^>«J jj^~ '"' (jjJ' diVL>JI 

- Y^ - 









<Lu.U 1JLu2j 




J Jjl— <i (_iJjJl3 ji 4_Ljl3 cj-i-^- 3~\ ""J j^-i (_r! P^'— **"d J O^i^J J M>-'" u J ^^ '"'^J Laj>Jl J (jjiLSJI ^jLs (Jj-SJI 
■ (jy jvLi.u.U (_>aaJI '"'I ALalLa j Joj)j_iIu j i_3j)j_L3 t_.<.ia>. jLiTlcVI (j^JtJ oJii-I LvsL J-Ja-aj ^QJu 

(Tapes) iLsj-iVl gUml^j ^LaUJLl o-°^ -^3 

(j— a Lai ^j j *— — i ' oajj— tluJI a . » iIuLJLl (JjjLlSJj ^J-^ju— <-uJ La J «^>a! lLj> JiJl 4 La i ul a aj q -I .lSjI >jJ1*j 



£ys j| (jj/ 



LOJI 




j A ,-^Nl ( j_ u Lti]l jl (^orOllZeJ j—ij^-JI ^j-jO 4_*_jJ3j tiJ^LuuLj ^jJLtl ^j"! q-SJI (j_ a lLjj—iIu £>-C ajL-LC 

^LI^i^V Metallic Tape ^julU lLu^AJI LjLo4 lLj^AJI I jla ^l*. jILj (Copper) j-a^l j (Brass) 

dajij— iToJI Jljvjj .4_jjiajJI j (Jl a t" i 11VI 2j "^-— 1 1 wJjLJI ^j-iTuTl! I ) jj Sj 1 j 4_jj^Sj (_3J_$j 4_jjJl*J,I <_fJ}L-u 2I (jyic. 
4_tisj^i Lai jILa • tjILa V • tjILa YO tjILa Y • tjILa ^ tjILa ^ • (JILa a_SJuLLa (Jljlal j (Jl ^— 1 ui] (jyic ^ tl**<^— ■ II 
<— 1 l^p-a-u-Li-uJ L (_£J i_£p-U A I La.il I JjJSj ;jj^~ '"' O' '- <5 i 4-J-iLi=JI 4_Laj_ti2l CjLojJij (jl -j-J-a ) — ^,0 (j-U 7-jljIL2 

lUjj_jJI lJiL (Feet) ^ijLaVl j (Inches) t^LAJVb ^1 ^LUj^I ^LLaiJI jpaj jl < jLaVl j ^(jTuu-^jlJI j 

dllj_L4_4 (J-°J ' dS* C - ^^ 5 -^ 4_!jiO *_La_s 4_l<jjL>iJ 4_SJb»o (j j**' b J AjJlIjv J I ^ J*^~ '/*' ' "N .' <-J-L. (_u>-L ^ \\~^— . II 

: ^ >l"^— ■ tl tLajj_<jiJI 



rr 







4_i jj 4_a_>. • 

4J2^2 AjJijJl>JI tljIj^aLSJI j| <— iljLu.uj'l Jj)j-a (JLcTlvI 4 ■>•_■" ' j i -^— i L! 4-t*_>j_Ci (»J^. * 

4_jjlaj j 2jIj_jv j— a 4_j^>JI (J—aljjtJLj \j u ^—> j3l_Iu il ^jj mj 4_2Ll!I ^J^-cj j ^j" 1 -i^— • )1 • 

.«LaLJf JiJucj ^atJjJ <U$Io 2-iLjj jf 4jtlaJa Jl (^-ijJ 

I j" At ^aJ lj_taj £a»l— mil Jl af f I§_ ^LajLseTi_i.a,U 4laj_<i^l J JaM (j_a A-jiVftAJl <Iaj— ^ V 1 J-J-^ 

<2a-^ fjLp-^ LJIj-LsI j < aj^j>JI (J-oIjjlJI j_i3Qj I g ~.l -i^—- 'I j Li.sji.a-s 4JL2 j l^Lya- 2\^^. .. j I gHaj*. j I j**< a a j 

aJ_J2 ^ • • jIjILa V • ^Jj LaJI ji Jajj— ia]! j_& I ^*jj "■ j <^-iV 1 j aJiJ2 ^ * * • j aIj_J2I V jIjILa V * * jjILa \ 
a I la ill t_<_i.aj>> j^jJljs I j LeaJLa^ ^ljjJljJI a I laj Lai .{tu<-u ^ j (tu<-u ',0 (j-t_j 7-jIjHj (^J-SlII iLjj— iti]! ^_yz>j-C.^ 
( _ 3 _Lc (jLjj!b>o J_£ j-lJ^^M j (Jj^?I jILJLI (jl Jl ^sLiisVL jLlal j <— i ljTi.a-t— i-uj.S j <— ilj"oj"i ( ii Jl i_£p_l.l 
aI J_J2l j (^InCfleSj <— iLiaJl Jl ^LLajj-L!! a I taJLJl t_j— ma* ?:jj_a j-js-'^I (j-aJtJ 11 j <Ljj T i L a- J L L a cA a-i i h2j 

.(Feet) 

; Ljjl AjiVjjlJI 4_Laj_ilu ^(1 (_£jLxl^5 (j^J 

LJ La-CLt-u 1 $./_uil I j| 4 la j 1 " ' 1 A, , , ,,^— 1 j^-— 1 1 ' « <LmLm>. • 

.2jjljJI <LsjlajJI Jiic fju^al! 2ju3 j-*-a • 

Invar Tape jUiVl lLjj^ — ^ 

JijLa (j-a c- j ; , ^« a j_& j 4_jJ_t^aJI 4ij_ti 2b <JjlJL<a 4_jjQ^xJI <laj_ilu 2I ,J^I jjjo jLiJ^/l J^jj_iIu j_uju 

cjL>.jJ) cjIj^JuJ (^jLj) diLuiLa.'v aj^u Lu-i-uJ jLi<w j /35 _j Nickel c J_^=lj_LJI j /65 _j Steel iV^UI 

100 J jli_<3 30 (_L±/J (Jlj-Lsl 3 J_ftj JlJvjj j a^o 6 ^Ij^v dajj_iiiJI I Jui (jIsj-C ^-Lu . I, ) caJ V «LJ1 1 aJ=3 2jlj^>JI 
jv 4_2jSjJI <jv Li.u.1 1 (JLcnl I§_ 2^Lc jl_aj^?l <1z->j—l1i (Jdft.Ci-i.aj . ( Lcj-t-iTu j "i^-.SM j_& jILa 100 ^Jj LaJI) j" a 

.(Triangulation) e^J-Tiil cjUuh 4- sh-"^^ 1 ia^kiJI JljL! ^'^^ 



Yr 







(J\ju-u3x\ (j-_J i>lj__a 4j2j__ ^-^3 f-* ' 4-— -C ^- lW - '' -^_>--— ^ — -- -—£■ (j - *-*-^— 3 ! _JV __j^__j_I jJij_a_ ^-^J ~ 1 

.(JJb «bl__4 Lo I jl dj_a__ j-t_j V _-Ti~- ^.Lil £>_. j aJULU _)_sjVI _>_. ^^L*j| (_<-->o -2 

.4JL____I *. ( ___ul 1-4 j . „-^— . II ^jIsjjlIJI *Jj— - 1 4_t2 c— I _— Jl __jj___!I JLajlL—iI JlIc ^.L-llcVI ^-^J ~J 

4_iLli1>iJ a- 4__J (J-a-> 4_LL.a 4_£j^>«j 4-se_— _a u>j j 4_jjJ_>j_J 4_a_>j_*_ J_i_. JJl-_-— (__)_>j__a (__J____I __jj___JI -4 

- _____ Jilc ^j-tJ^LaJI j) C-jjJI O-* 3 ^ S-tl-J 4_L_>_.j 

^_Lajj___!Lj (j_il_u_ll _$ji_>^ __*Jj___1Lj jj_3j_M *-3j 4_t_u___' - ~* 

, al A-W....VI -1 

(J^jlJI i La-tlai&l! 3 j-Lai, I L^JLLj-a 3 la »»^ a j I flic 4_aL_. 3j_____i _jJJ~~ '"'^ I ^**^J -^'J-*' c^J -^ ' 'Jhi3^ i*' - ^ 

(Jj (j-*-*-* 3 (a-"0 (j " Lt2 1 ' (j____ «s____! I ;JJ~~ ' ' (J I LLaCLiToj 2sa .(J__>_l Cl2^ _L- <_____a_J i^iA *&__u iu 

.(__jj___JL 4 jt-uiajl (Ji_a_ _)I (jyjii^xj 

_L_ 4_l______ _.L_jl_> LjljljJI 0j_J_ (j-lj-jtj J .aL*JI (j ____JJ)j____]I (j-<5 »l L--1 I Ljlj)jJ *_j_ljj,l (_i._l.uJ I (___*___ 

-**< La i ul^J J-i-p » 1 ___a LiT— u LjljijJI 0Jl__ (j— aj .Ajj____JI ( ___c_>Ij_M _L_ 4_j_bJ_v _.L_jI j| 4_uIj_JI (_____> I j _M 

4_tj__.U _____!! _L j_3j_u _)I (_>_->o) I j~- __a _1j_ LI (j-sj^L! S_ji_w|jJ| *_!L__U j 4_^>.jL>JI _.jj__«JI Jj___L_ 
I gjlg jj-l-31 (J^__ijJ j 1_jj ____.}__]' jI L#-jMj! _$_•___! jjij-il 4___ij_w jj_i iJ-iAj ____!! ;jj-~~ •" (:4_jJL_JI jj^j_M 

.LIU--I _L S__LjJi jl__ 



it 









<UJ-U 1JLu2j 




Equipment used for taping iaJ>JLj uLiLJi j*L2 ^ 2Ud*li41 u!j/tf ! . * 

Plumb Bob JjSLill • 

J J_Iu iVj_flJI J I (JjjI—SlJJI J I (_)^3l_t^jJI (j_-<3 4_j_)Jl*^J * » U<* £j_<j ^^^^Jij^jta (J_23 (j-C fijl— LC (Jj^L-iToJI 

u! ^-^P- • 4 -^ , - i '- : ? , ^' J * aj tlLJi j (1_ljj_Sj) <_)Iaj 2I J ^~\; A (_j!| fl ** "?* j-i-iTuj j (j^-*- ' „ *• O-^J-^ J^~* "'.' 
2— (Jj^LiiiJI (J-o-Cli-uj I jj t 4_lIi2 2I 1 La j La ■■»• ? I *-a J-aL»Iu j t ^jlsj 2I j.^3j_^s J-=»«J L«-il-S «L»iIu 4_j_<_u IjJI i La j LaAJ I 

*.L_LJI ilajij—iiaJI 4_ii2l (jj-l-c. p^—- >JI *u (jjo j (jt jjjIjJI <>L>o}L!l jjJl»lIu tiiJi j <LJi2^?l <JiiLaLijJLI ^-j^j3 j <j-"LjS 

.(JjjLlSJI 4_jJLc£. 



(JPIA.JJ* 




(^LjJLI '"'I ^ Ijj ^jL^=3jI 4 j ( 11 Ij iLa-j us Lg-La 3 .SJlJlLo 4-tg.LLt^a J 4_jj1_iTujI '"" flj-iiaj ^_ AjLSelLmJ (JjJaLiiuJLa 

Range Poles (j^ljjSJI • 

Jl V £)-t-J I— a I j ' a j <* J J-^ 3 -5 Jl ■*- <j^ ^° t^J"^ r"J IMJ i— (jiiiJI j| JijJlj>JI (j-a ■» x 1 aaj (jL-Ltia-2 (JT ji 
i—uJ-ja I g^j La JljvI j ~^^T jj -j* " » La a j I 2 JljvIj 4-Jtla^ J^"* 1 "■ ^ \c i _yas-\ ifoJI ^jj ^~*„' O' (j ^~* < ' (*—<-" "^ 



Yo 









4Q.U 2ui23 




c-<*L^ 



t_yjj^. L-xAjusj (3 Ai^sjNl j 4_jjj 2I j j j se 1 a 1 1 j (jjj-LaJI y-j La 1 .<^-i) * A us II ji <Uj se-uaJI (_ 3 -*ialj 2I ^_ j <_>^=J "^s L_> 
LjJ La a a VI Lajl 4jLc£S-La i_i_iTuJ»JI j| (jJ_«JLI (j_a i_i-<_iTu Cj^Lj j_£o (J_aL->«j (jit" 1 uj I j_! 1 ^_yzj 2 1 ^- ^j^-^l uJI 
^\ja_L ^j^^-l ■■<ll (J-AJlj .2)_l_l*J,I 4_La2Jjl Jjo-^ I— aLcJ /j— <-«l J >-iiij ^- ^j^~*- 1 * " ll L$JL-vl-S ;*-**ia 9-1 4-jjJm.a 4_>o-(jLj 
(Jot" 1 ii" a . Jl_i*j (j_a I gj > j j Jj^j 1 ••"•< a_& (jjojQjl (j_a 4jL«jI a (jl 9JI Aj^Ijj a I Jia^jil a ^Ja-Ul a I >-«->- 1 9 U^J' 1 
3 luolajl (jyic 1 La j Laj>J I <J-jLiiL>jl j 1 La j La a. j Ol a I Sj i ■< *l JijJl->iJ j (J^jLlSJI 4_jJLcjC ^_ 4_j-vdl! j^> Ij iaj| 

Taping Pins <_>«La]I cdj^. • 

<__<_>Jl_« I ^j*°ij La Ji-vl <-uj 40 Jl zU (j_a (Jj-La j f«-a "I Jl J (j-a 7-jIjjj j La Sj AjJV^S 7-Ljj.uI (jjC fijLi-C 

<_-Jj_i_u (Jdft.d_i.uj . l—LL<-a l_ cj2j (Jj^-><j (_^jJ2 jl 4_SJLv J^~ 1 ■"■ (jyic. _dla jjjw2 1 (_3j_LaJI j (__)*_>j 2 1 ^_ «L-ujdC. J^j 1 u-U 



JljJl_>o I§_ L-JJj ■ i -— 1 j I g 1 uLti aHj (j^j-JI <-jjj^>JI diLaL-uJU JjJl_>o j JaLSjJI jL^Lal 2_ (_ 3 -itqjj (J* 



UU (_>U1_J. 



LiJi 



.CjJ2J-a J^~ 1 luJ jJ j '"'I al 2j 1 u jtl (_)^ftJ 




n 









AxJ.U 1JLu2j 




CJ!>h» 



j_j 2jj« /"j « « | 4_jj I a La i ■■ I ( > j ' (Ji 



JOJli 



Pegs jbjVl • 

>J_C ^ Le (_i,_iTuJ»JI J I Jl_jJu>JI ,j_<5 ■» ' ' ■*>" 



(jUU-mJ ( (_)l3J ^l ^_ 4_<-U^C. (J^-txLjJ (_ljJ-<3 I fci^J La Jjvl ,«_<_u 30 j^Jl 2\J (J_a LJj-Ls J f«-a "I (_j!l 3 (J_a I j^~* T " 

^_ Lai ((__)laj 2I ?e-La ■ ■■ ^ Le fijLHicJLI iLal SJLlI *_JaLyj Jl_jJu><j ^_ ^ 1 "J^J J^~ ' '"'.' A-u—iTo^iJ I .sLjj 2 I ( J.q.d_i.uJ 
LJjIa j (4_<-u .Z Jl 0.5 (j-a I AjJa3 4_jJljJlv q L i ^- a j I j-i^aLi.u.^-1 4_u_iTuJ»J I .SLjj 2I (JJuILmJ <U.LuaJ I ( _ T aJslj2l 



'rj&f&ll 




jb&Jz«\J&Xj 





tea 



*-MJ»&"L 



jbjSU 4rtl"At/a t_aL«xof : 7.2 J^xAJI 

Level aj^^uIII {j!j_L« jf eljjjJ,! • 

(j-u-flJ (jr -lc iLajj— iToJI ^jL^j (J_iLj>J AjL3eH_<-uJ ^jlj_j| 4_cLSj2j -Sj)j— a Jl La La <j-C fijl— lC j_£jJl_l!I (jlj—JLI 



. I j**' j 1 ■■ I j a 1 La a La->J I 4_jit2l £ys ^Lse-u) aji 3 1 a.iu.1 1 (j-a 4_j_ 1 _oj-i J I 4jL*ji a 4 „ ' ' ' 



TV 











Vj^'-uU* 



^lu-^a^jvm 



v 



'-i^J^ 



ij^ljJ! slj^J.1 : 8.2 J<=n At! 



AxJ.U 1JLu2j 



LjljjJJ (jjjLjS 3j_$jvl a I Jiir" ( ill AJ-lj J-3 4_la2? tlj La Llxl^J ( jr J-C 4_ljLa ^yA (JllLflLmJJ 0j_& (Jji^rtl! J dlljJi.Sil/3 

: U.& (jjjU^- 1 »\>i cdLuk Jjai ^.j^ 3 (Theodolite) 



(Clinometer )j^aj m!^ tl jL^ - \ 

(jl_2j)jjtJLI (jLcj-iJI \sjJt, 4_cIjjI 1 La 1 uj| j •<— >'j' Jl^ijVI j (Jj-JLI (JjjLlSJ < La-; 1 uj jLgA. J ^ j" *S' ~' i ~~* ' 
( j_a 4 » L-.3 ^c 2j1_lc 2 50^3 J-a_mj j ^_ ^xjii^JI >"' "J Hr^ 3 3 •C7^W J -J**' / \3 ^- ^~* ,9 /-i i*ii->Jl >ILaaJLtl^j 11 » 
«_£jj,| ^_ 4_LSjJLI (j-o (j^LJLI Aj^jlj Ij-23 j / ' „'*".' ^^j-* 3 (J-23 '-^j-^ =3 j- A <j-° c^^? ^ ^ ' A ^-^ '— '-p-* 3 '-. ' "'^l 
( _ ? _S_u 4_jJlcL2 (jl-2 4_ljLa ^_yz>j\ Jjj-S pj-tisj-a (J-jijla ?"J-! (_ 3 -Lc. jILa j_uii=xJ I *-*^J liLa 1 La j ■■»• ? I 4_lIc *JL ^£ jjl 
jl Jlj>jI 3?.Ij_J2 ( _ 3 _LaJt_i2 4_j_oL>JI iia_=»J Ljjlj_a (^JljJLI ilaiJI ;JJ^"~ '_' Lq-Lu (jr j-iiui»<J I ?"jJJ' (j^ij^s daiJ Ajjlj^a 
Jj *^— 1 1 ' (_y^= -j" 1 "^ j jl (^J-s-a <_jj_uI (j_c sjLlc j-^2 (^j—u 2 I j^ja j_ui^xJ I Lai 3 Lalll ( jr J-C (__)l3j 2I ?eJa ■ ■■ 
jILaj_ulj=xJI ^_ 3 Jj^>-jJLI 4_2jjJaJI (jauaij 1 La-t >• ^_ Jaj_jj.-a (J_23 j 3 LSJ a 4_lIc Cijla j i l^JlJI J I 4_La j-LaJcJI 
(^^jJslj 2I <— iljl Jl^oI jLsol (J-ILa 4_iL>iil <— iljl Jl^>oVI 4_2j_»^5 ^_ (jr j_iiiJI jILaj_ui^iJI (J-cjCLi-uj j . (jr j_iii»JI 

- YA - 







Jl_lsu J_l>- 4_«J2 ( J\ J_lU sl >ol^=3 3 Jl_l*-l!I CjIsLlxJII '£- J^jG-m^ (jyJLlII fjlll Lot (_£j-!1 JU-ct 4_ 4_i£.ljjJI 

.JLltl (J^J-«-U (jy^ 

dsLs-u JutJI (j a * _■ j -Sjlj— « (j^JljlII 4_j^jjI (jJ=xJ j (^j-u 2 1 pj-iJI (j-« J-^2 (J' a ***' ' " ^1 *_il— loll jILoj_uii=xJI Lai 

2 lj_a jl jj_iTala j i Ct - ^ f (^>jJ) ( jr J-C- 3 La^l le-aJJ 4_u^_ul 3 I j_m^j j < <_jlj_2il (JILa (J-«-*-JI J ^jj-^' LJ* ' " **"**' ' 

(JjjLlSJ j_ilu§-a j 4_La_L<j : s -Sj)j— a tiiJj.^3 jji j t Ju-ajJI f.Ln'\ 4 <* I <LaJI 3 JufcLii^j ^j ^— i -: j*** 2 1 j-mX I 3jjj*a (j "^-— i «1 

: (jy Jb L*-i2 (j ^> se Dj j'i aj ^j I ^-— 1 1 1 a I JlJcTh-u I 4 ^jj Lai3 . ( _ y JiM j-lC ^-^J ^- < -r l _^ u ^' ' 03^ =3 "i '-°^ L -" 1 U^A' *d9'j 

3j_ii- 2I 4-La-S-Lll J_Lc x-tisjj j Ju-aljJI (j^ 1 p'-^Jh 1 ^^-C (j^a^-l ifoJI (jylc -SJi^><J * 

4_a}l.*JI (jr-l-C. 4_jli2^?l flj-<_iTaJ I Jj . „' J jLLsjlU -^ j LaJj j A 4 La aj J_Lc Ju*aljJI ( a 2j • 

( a ■ ^" « 1 1 2_ 4_clJLi]l «_S3 jjf J! jLc-u-lU Ju^aljJI ti-Jj^»o • 

The Abney Level JiJ jjJ$\ jL^. - c_j 

j_^3j £— (Jl t" ( <ix\ 4_ajj_La (^^aieJj " j 3 I <LLa j j_ilu§_a j jUaJja ^jjo j 4_clJi2 qj& jL^>JI I Jui ' . '^"*^**'J 
(_£J L&lj^ta 1 La 1 "j <Le.LS.aJ I •»■ ; < ^>" (jl Jl j_iIujJILj J ■ aaj a (_)^3Li- (jr c.j_> tiij^j><j aj j^vl ifoJI (jyic ''-'JJt-a 4_a^Lc 
4 j ( nIjJI Aj^ljJJ Lj^Ltxua ^)J*^~ 'J (_Ljil *dj'j j'^S- u| (J^^-l ""' cr^ 1 'JjJ-ajJll 4_a^L»JI (jyic \-&j~=sjua j .' La b 
jLlluij j jJ^tjJLI (J-Jyi ila_3»J ^jljJLI (_LjU.I x— tijJI Jl (j_a_t^aJI) ( _ 3 _a£ 2I x—tijJI ^j_a -^ Lalll I g ^~V "*• ' (jr* - ^ 
.jILajijij=xJL^i (jajLLaJI Jojj_iIu j IJljJLI (j-u^i ^ (_LijJ ( _ 7 jj 2I jL^Jv j .Aj^jljJI ^>Jui 2*.lj_aJ j_iIujJILj 

: L^_La j da,jj_iia]Lj (— iLaLi.u.U (JjjLjS ^ LoT r I Laa> I «JlC j^-^j 

4 j ♦ '( 1 ^ a f I Laj-I * 
.«LvjJij ^_ A^jJI j 4_tcjjJI j 4JL1JLI ^J^' (j-a d . .. A > J:ajij_tiiJ| J| _Sjju 



r^ 







^ J * J ' ~^ * 
it uaje i*r» ^LLaiM • 

4_J.SL<5 J 4_J_txu2J l_3j)J_La Jl fiJ_U_=5 ^jLjJ^I ^_J a^-I A^— .11 j 3j_j_~»JI (J ■*> S ' J tfLpjVI f^^-^- (j)\ I g^jaJt-0 _Sj_*J 

: 4_l!l1!I 4_I_^LsJLl_> ^ LlSj>JI (JjlaJI >_■-■. o--»o j (j-uLU (JjlaJI Ju^3j_l2 VI j ,j^"~ ' °i o\ T "*" ' ^*- J 
^Jj LaJI j_& La a 19o da^>JI (Jj-La (jl ^—•3 ^ <>< u 2I ^Jj LaJI (j— c («_<-u 10 4_!jla (j^aiLLj iLajj— iaj 1 La >• (j oj a 

a 20 = Jajj-iall /_ <>< 11 2 1 ^J a La 1 1 

* 19.90 = .La^piiJ C7 2.^JI J^laJ! 

f 198 = daielj L y U [2X\ J_alaJ1 

(_^u 1 = Ja.se.lJ ■ fl-jiL>iJI (J aJaJI 



19 9 a* 
> 197.01 = u- <= 



20 198 







Correction for Temperature (sjlj^JI 

«Gj_jL*_<a JlIc da,Jj_iii]l fijIjJV 43-j.S - _i 
.dajij-iiii! 4j^La 4jvj.S (J^=lJ 10 X ) ) ,Y ^jLtxiJ jji J da,jj_iii]l .SJi^J (J-aLs-a _ (X 

4 2 ' La I , I jLuJI (SJ^ (^)l lAflJ «1 «-iUJ O^ (V" 1 "^' LLaiJl . ' ' 
3j-J3 iiol-iji I al=3 < 4_3.sLa ( jr J-C (j "I -lSJI *\-n\ tLajj-jjJI ( jr J-C 4 2 j La 1 1 JlJuJI ijfi J-\p O' L? *■!. ^ O- 
1 U-^.tl j| jJLa ^ La »" (_pJ! 4_ui» LjjJ I 4J2^LftJI (j) . I Jlv 6j.iA.i-a j-j SI 2 gj jJ j CJl Laj 1 ul j (_3Ll! 2I die 1 u qj JlJuJI 

J.(u* -lu*) _^ t . 

j».E u " 

(JjjLlSJI *.1_<jI (j < La II J-iiiJI _ l^i 

2jjL«JLI *.1_<jI Jj .' " » ' JLiSJ! _ i _yu 

da-jj-iTai! (jr tJ3jJtJI » La-S-t.1 AjvLlxl^j _ a 

( _yj[2i\ (JjIaJI _ (J 

4-ajLJeTn.u.U dajij-iiJI 2 _ll_l 4Jj)jJ,l J-oLs-o _ E, 

E = 20 x 10 4 N/mm 2 j ,. ,U^t E =14.5 x 10 4 N/mm 2 jLiiVl J*^ 



n 







Electronic Distance Measurement LujJ&JI uLiLJi j*U2 ." 

J_ftj I . a j < ^> V d)l_Lt_i.u.qJ»JI 4_jl Jlj J_La Lajj_<-u Ijj Laj <— l La Li.u.1 1 (J^jLlSJ 4_jJj^1^jj'VI fij-^jv^l <Jlljjlaj 

: (JT ji <_ )LaLi.u.U (J^jLlSJ 4_jj^1^xJVI iij^jv 2I <Jijlj_^a_a ^a j 3 j^j • b II 4_<_iTu 2 1 (JL-ujt (jyic JlaHaj 

■j-l^=>\ c<Jaj jl ^6> Ji Pr^l^ ^ J 4-aJLaJI I j"^ s • 

.dajj-iiiJI (JLcjlLjiI (J-pe-n-uj jl Lij^LC ' . 1 * 1 saj (_jJ-!l (j-^jLa^l ^_ L^al JlscIu-uI • 

.jLLa-a^?l jf ' _)l ; >iaJI -S^>-J ^JLst^j 4 j * i a II 4jjj>JI i_3j)j_ki]l I§_ j IjL^J J ^Ll! LJLaJLL-ul • 

*) Sj iSig jjl_a=-b V i LaAJ j" aj Ll=J (o •) (j - * (na->JI jjLsiIu diLaLtxi-a (jjiLjJa <_ 3 -Lc- L^JjJuS • 

. \ I O I f f u 

j—* (j—o (j^ajtj a 4 i.a-'CL.i.u.l I ^LJaLLaJI fj-J *4- ^ Lgaju (j-C <— )Lfll_i.u.U (J^jLlSJ 4—jJjj^p^xJ V I 2 j g ». ^ I ciJQio j 
^LJaLLaJI (_La.0_i.uj L$_La j-^*z\ ^j'-^*- 11 J ' j^_Jl!I 4.<_iu I jl *.lj_a^>JI Coj j! 4_jjj_uaJ'l 4_<_iTu 2 1 (J-a-Cn-uj 3j^>- 2I 
2J q~J$\ ( y_ 4 ij_L^Lla JL^^il J^-j3 j (MlCrOWaveS lJsjjjj^ijLJ.I) j ua£]| 4_j_4LZJLl cLiL^^II CjI j 

;^i ,„\ni cjL^I j Modulated Light Waves aJjlaJLI ^jg-^l cjUv$11 C3 JLc <J-a-*3 3 /.j^y.^Ni 

.Modulated Radio Waves aJjulLI 

4 >-jJLI (Jj Lai ' * y jl (jail -lSj) (_^Ji_JL I * jj I J 'J^"'^"" 1 '1 <— 'Lai cuil (jjil .i£ 2 j $jvl L-ijJ uaj Jj ^— i ^ ' j 

.4_L-ujJ,l 4 j , ■■jl-^l ^» aj^j j^"* 1 1) 

t _yul_t2J! (_^Jll, L*-U (-AjJuuallt .1.6 

^JlLI ejjji^ 4-ugp^aJV| CjL3LjJ»I (_>uLi e>4^4 .1.1.6 

: L^JLj Bj^jv 2 I oJui jLj-cj j jILajJu=3 V jjJlv ^_ (Jljla V (J-a-Cn-uj 
.L$_La 2*.lj^JI 4 tj ^ , „ j (JLaJLLjiV I 4 I j . ,. • 

.(jjajl 4_ajji^w • 

4^1 Ult I /j^^M j". ...I • 

.2_Xj>-Ij BJlv^^j ( C i-l!j -^A^ »-^3 ) LjljjJJ (JjjLjS jL^*- ^-a l_^_t_t^=3j>3 Jj^-— ■ a i • 









<Lu.U 1JLu2j 



(j^LiiJ Lojah . (Infrared light) *1j_<«»J1 e^*j jf jjj* A-t_j.Vl C3 JLi Ja*3 j^a^JI ^jJLI Sj^vi ^b + a jl 

<ijal kail j, ) .^-i^^ AjjLLaj (_,!! iaLisVL ^jfc-J»J I j_l<-i^3 

2 , ,,^-.1 ^- j i ,~,ij n icj^^ta jf jjj^j^j jjjo ^jj^-> ^ (Reflector) ^j o^al <- (jy^s 5_xjLilII «jl>-jJI • 
(JLlSILj-uVI j (JL<jijVI jjJ^i r^j-^j (_$ JlJI EDJVL _3I jl ^ (j-a 4_L<-uj_tl diLjvjJLI ^j ..^— ■ >j aj-23 

.La* 

: (JT L j«u£ (9.2 J'^— • "■ jJiiJi) AJ3 <Lj1L>iJI ^aL^JLI (j-uLjJa < - 1 1 j La -^ ^^a-iieJj jj^-- q > j 

Reflector ,_^=Lji 



"edm 




io2^t laL-o* tJl Lpjj't'Z-ity Luj[2X\ iiSUI iaLJLl Jjj^j :9.2 J^ jJ 



rr 







j A 4_Li2jJI (Jij-5 (4_jjLLaj iu ( uLn- t C>— iJjJij-p) 4_j_<_uL-u^?l 4jI fljeJ a *_a EDM Jl jL^>- C i-iTu • 

.O 4_JjQ]l 4_Li2jJI JjjS 4_ 1 _tL=jLc J_uIulj^J <Lc.j_aJ3ta jl JJ-lIuJ^5 Ci-LU liLL 



.J3 2 us; 11 Jj^a j-uiu I ji. I icj^jjta j.^3j-o pLajjl I Jl^3 j A 3 La2JLll (Jj^ EDM Jl 

j ^~*j a £;- fi^J^ta 4_a^Lc (jJ-C 4JL1.La.La O-JjJijjiL! I jL^>J 4_l<jjJjJI j 4_jJL9 2I <— ilj-Lt-iToJI *JaL2j 

.<Lcja^>JI tiJLJD 

tiAJi j (j ■■ • i — — ■* «JI j_=3j-o ^L^>jLj <L> 1 u^jlal ; * A J)j ^^~* II tljL>.ji,l 4._i>.jj 4_a}L<j< (j^a Jl=jQ]I ajj • 

CjLjvj^j (JL<jijVI 4_<_uJlC. (J^Ls. j^a il,_ < _ iZ i3 EDM _3I jL^o O—ull q u\ .lSJI jj (jJ-C JaJu iaj • 
(j a^l * II j ^~\; a ^W'-'W ' " fi-SJ^ta J iluLj 4j J.O j 4-Cj_<-u tljli 4.JjL*_a ■* j 1 u-tlal lit aj j_^=j 

t-iLmv aIj j .EDM _3I jL-^>- (j-c-'ij (JLlSHjjiVI 4_<j<Jlc. Jl LJLjijI ^L*j jl <_JLLi q ■•<—* »'~^ 

<j^_! LlLI J LjLii 4^1 f .1 1.1 «_LaS '£- dlLvjil <GSj-<lml (^JJI (j-aj-JI 4-£ljJU^ (S) aJjUI 4^1 (nil 
: 4_JLJI 4Ja}L*JI (j-a iaLijJ.1 (_<-i.u--»«j j (j o^al «JI j^=> j-A J jL^>JI j.^3j^a 

S = 1/2 V.t 

* La3 2— (jjJLLml, I (j-aj_!l Jl j_-aj3 tj 4-ajLJeTn.u.tl ■* j 1 u-tlal lit ^j)j ^^~ ' ll <— iLvjJLI icj_<jj Jl j-aj-J V (jl ^-J^>- 
lIJLl^ JMJ^ <>a ^^u^UJI J^=j-a j EDM Jl J-^j-a j^j U^UI isLcJLI lj_S3 .Lb! j UUi S ^L"J.1 

. EDM Jl jL^>J ( ji^aljJI (>jJ <LLSil) 4_wl_aVl i^viyi ^J^. -i_>>-><5 ^U- 

j laJd I 1 La >• (J-^a 4_j^lj ^\ OC 4 j 1 iifjJI 4_jjljJI (JjjLSj < O— Jj-i^-tlLlI jL^jv a I Ssr~ 1 nL • 
.(^^aS^I )«_J3jJI (j^l j_uIuljJll icj^jJtA j_=3j_aj EDM Jl jL^>- j.=Jj-a (j\j iS u2L i iS~^ 

j_^3j_a pi flJjV jl cu-a D 4_La2jJI ,J_5— ^ ^r (j-"-=s I— *-! I j ^~*J ° pi *5jl O' O^b-^W * 

.AB cLaJtll Ljl>a jj^>j jiaiil '^^ <jl-2 A 4Ja2ll| ,J^2 h e O-JjJl^jiJI jl EDM Jl 

- n - 
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D = S.Cos(a) 

liLta j OC a-jjIjJI (j^LiiJ 4_jvL»J1 jjj (S) 4_1jUI ^aLi.a,U <j-a (D) i-JiaVl 4_al mtl uLm> ^ ^ ^ * ^=» 

: iJLiJI aIMaJI JMiw ^ tiiJi jh e ^fA ikiiJI 



2 j 2 \l/2 



D = (S / -d 2 ) 



.10.2 J^lA JI yu. 4. ^jLj d ^= 



D = hjoriaontal Distance 




.(Ji^u^U J-lililt liai. 4Jbv <(■ (Jnil Ul <3jJfc^J i-uiiVl X^LuiX! (_)LuCV : 10.2 J^-i ,",A\ 



( h r + B^-^l L-ljjolia ) - ( hg + A^aSjll L-ljAiiia )= d 



.11.2 J^lA JI iJLv 4. ^jLj j 



ro 
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Horizontal Distance : D 




.(Ji^u>il jJa-JI dsL^. 4-JL*. (CUmlUI iS^Jt^J 4-jJi3^l A^LuJLI C-»LuO> : 11.2 J^-l Mitl 

( h e + A^ill t_ijjoii« ) - ( h r + B^-Lldl (-jjjoiid )= d 

(_£jiA! 4 Ur njlXI ■Luj^ii^a-fV! oliLuitX! <_>"LjS *3-4^' .2.1.6 

tljLjvji,! I j )j i £^ja j 4_J2|_LaJI (J-jO A-ajQita p'j- 1 ^ Cr-^ 1 (J - **^ J (J'-^* ^' ' '"'0 '""* fj"^?* ' "^ L * i^^ 3 f-^y 

4_JLi£ jjl <— iLTlLlU '"'I *^— i _■ "■) 4_t_i.ujJ^-L>JI 4jv Li.u.1 I (J I t* I ( i^J-JLI <t La i ujj a ijj-gjv 2 1 <j_a f$-iJ1 I J_& c i i uLu j 

^jJII «J4f*j 4_jjj^n^J^?l oL^LulXI (j-uLj^ s}-^*-' .3.1.6 

0Jl-& (Jl a t" ( 11I (_i_Ltj j 4_JbjIaJI 4_ij=jJl<-u}L! I <J1jLj>.jJLI ^ Le (j—aju J-jjuJ I ,_£Jl-1,I Cj\'i Zj—£>- 2 I (j_a 4_cjj^jjta 

4-a.Lre-LLu.U A_uoijIaLuLt,l <LvjJU (JjiaJ ( r? j i 1 r~i"i U .2.6 
t^jyJb I a~3 <jajL3e!u-iiXl <L3l Lai! 4j*.ji,l (JjlaJ L*_u LjJjj^l^xJI <— )LaL.u.U (jjiLjJa aj-^jvl ' ^ J ; < saj (jJ=x^j 



rn 
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A____ " uf <_dJ Jlj (J-g-i T uJ _--& j J-*- *>^ <Ji 



<Lj^_i__jjj^____]| (jj/LusJI 2j^>-1 .1.2.6 
',£ _/t-J 1— t-J>w23 ?-ai>_i_ J 9_Laj AjJ_*_a A_»_sa___. tH a^j| aJl^-l-uj a 

.aJjulLI *.Ij_«_>JI C__>_i 4._._.VI j aJjulII A_jjj.II -J) t---l 



4_Lj_5jJI t__L_»-jJll _-lc- (J**2 _^-5' ^^liP----^ , -^ ^ t>«Lu-M *J-^R*' .2.2.6 

.{«__« ^ • (j-ic ',A (j-t-J LJIj__>I 7-jlj__i 4__j_5j LvIj^jI aJl_c_l__j 2j^_v2l 0ji_& 

4_jj__tjM iU____l__^U( oLxjJLl _-lc J-3-*3 ____( a^j^_____J'_M _^L__JI «J4*-( .3.2.6 
. j_>- I j j__ajJu___i (^-JI^jv bj^jv^I (j^a pjj-l I J-& ^-. a-oJ-j-Tl-u-U a_»____J__u^_J I ^-l^o^/l (Jj-Ls h^-£ 



rv 




AJ-i^* uA\ A -UjJlJI 



dl 






2b-L4l 



a 1 i 1 , ss tTi \ \ 4jv 1 1. (,i 1 1 



1 



V 
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,\^J 



jiS^iJ 
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I _ aU H i^^. 



^ iji^ Jj^ 1 £**!• 
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: <L2j_*^a (jyic BjJlSJI liJLjJ ^)j^~-j J '^Atl 1 jjfc (JLcIL^sl Jiic 









rA 







;JJ*"~ 'J tiiJ jj j L$-La <J1jLjiLlSJI Jl>-I Jj^— • q ' j pjlj-iiJI j (^LlLI (J-u^aLaj j <LaL*JI j 4_^aL>JI (J1)Lj^=l1J t JijJlv 

4 fl 111 3C U '"'Ijl flAJI J (jr li3lj^(l <JljL>-LlJ1^5 JijJlj>iJ 

^ j-~ ■ It ^ JjL dsLjJLcil 2— aJlJcIu-uj 

./—lislj 2 I [C j i ■■ Sj '"'I JJ -r* ^_ aJlscIL-uj 

.4_jjLtia^JI <JljLcjLLll j *.lj_iiJI j f-£J-!' '" „ T* ^r A Jlst" < «~ 

.<LaL*JI 4_*_a_Lcl! 4_j^=JJLI pj_j diLJL«_c ^_ aJls&Iu-uj 

.4_ujj JlIjJ 1 x-jjLiTu.il x_c2 aj « , U i U -». » ^_ aJlscIL-uj 

: (j lLu-ojjj jImU^. ^ '1 1 1 s\ r,~, \ I 4^vLulajLj 

.(Jljla 2 1 (JjjLjS j I * jt .Vitl a I JlJcTli-uLj tiiJi j iLa-LA^aJI JaLaJ (j_<5 J'^— ■ j^> (j"4i-*^ 3 jLllvI - 1 
4_<ajj>- ^1 j (_£J>jjWl!I JoLiL-uVI 4_2jj_L3 cA^- -iL-cItcVu tiJUi j i La • < '^ 1 1 JoLSjJ 4-u.ailLj Jj'-^l alLl *-£|j^j lA^*J "^ 

pLt-iTaJI 4_2jj_L3 jl 

: jLSe-1^ 4-OjL reT LLU.U o j^vjl pt_jj| Llui> 4_tLuuaiaJI 4jvL-ail ^-Lul2j -JJT=u«j 

.iU 7Tq diLaLijJLI (j-uLj^ cr^ 1 LuiLuiI JlaIaj j 4jlj(^(7*itl <jvLlxlII p'^Jl iU i ii j I ( _ 7 Jb j ^LLajj-iJiJlj okLjuJL! -1 

.(J-u^aLallJI *-2j ^_ p Lt-iTaJ I 4Jljj_L3 j j" *.jt~—,\~i\\ jL^jv aJlscIL-uj j Ijaja^^sLlIu <L>-I i all - 2 

x_2j '£- f L t —i T aJ I 4_Sj^L3 j ^Lal coil (jjjl—ia ^ lr c> -_ i ijj>j-}iiJI jl_^>- aJljc T i—i- u j j :cj_jJjj_^jjJL a^>.1 ml, I -3 

.(Jjj-aLalJI )ij2j 2_. pLt-iToJI iSjji (jyicj 



r^ 
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• «CL>o al iS^J * "*" ' " Cr^ ?•' 9-<-u *J3aALj e Jaj^aJ,! pjL*Ji,l 4_j Ju^a2j aLc **• ' '^ ' -^ " * Jj' " 
J)j LaJI j (^LjJLI (J-ii-a j— iTu-l! I *_Lia (j-o 4_jj l_iiuj V I pJLsLil L$j J t-saiL J : 4_LCl_L^aJI (Jjj^a LallJ I • 

■ l Ahf J ^J 

.L&j_lC j jLse-jJI j cHjLjLslJI j jL$J 2 1 (JILa 4_jjt_j_ilaJ I pJL*J,l L$j Ju^a2j j : 4-L*-txLaj| (J-t-iaLalill • 

.lJijLJI j r L)j j ^~* ' I ' '-^J La >• (JILa : <Lal«Jj (J-t-iaLalill • 
.^jL>iil j <_jj_iiiJI tfL^a '"'I ^~ •; "'j " ulj A (_p-a : 4_Lbe-iJI (J-u^aLaliJI • 
p j*3 J i>£.lj_J2 3 ^j g i uJ <J==AxS\ ^^ljuia ( jr J-C L^jJLc (j all a 4_ila '"'I stlLa-Laa^j dajlj^>JI (jyic (J-u^al aHil j-aj-J J 

4 Lajj >■ 1 1 

: Cj Lc ^C-Tta /J I Lg_a_U-uJij ^j-~ ■ i ' a 

*_alj^>JI j Jjlj_<-u2l j 4_j^j^^ijv j_lJl! I j 4_j^3^^xj>J I (^LjJLI (J-ILa : (— iI^LiTujVI j (^LjJLI p'j— >l '"'I sella uua 

. -SjJu>JI i La j La >• j jlj-uJI j Jjj-LaJI (Jl) LseJLLa-Laaja 
J 4_a_^3j 2 I J dlljl—iiVI J j j_m>J I (Jj-J-a J 4_jJijJlj>iJI i La j U. ^». 1 1 p |j_)| (JJLa 4_jJljJu>JI ' iL^3 i aJI '"" sella i -^ a 

.*.L >^j==jJI i La a La >• 

<JliLcjjjJLI '"'I selLa-t^a^a 

4_xjLa ' " ' I 3e LLa < ■* a 

(j ujjl LeaHJl (Jl) LselLa-Laa^a 

?.Ljj ^1 (JjjjJu (__)laj 2I ^_ Ci-uj ^1 .J J^"~ ' "'^ >) ^*J*^J A JaLSj (JT ji ( a I U » 1 1 ) , U w %. 1 1 JaLSj • 

. .j-ba Liu.il a vj^-ulaJ,' al 4_jj|_<-u >J»Jl (3d) 9-*"' 9> 



jLq_i^jo 



Trt^nu^n 



ityp^ -j 



© 

■I' 

O 
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L^jLjjji. aJjL, 



JTeT^; 



l^'—J-*- iil^ 



CdtfilJ^iJI 
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da i uaJI lLsL2j !l.3 J*^~ ■ -"'H 
/_cju a lLs Lx^aJI JaLSj (j\i j uaj /jJ-11 ' La a La -- II /_& (ilajii-iiujl i La aiaa-) 4_>. LmJ, l i La a La >. • 

.(_)jjL<ji ji i La^» L^-^-Al 
JlcLjij j 4_LajljJI (<u-uj (_pe-<J LJ r^Jlj-l V (jr* - ^ i-j^LtiVI i La j La ~- 1 1 (JT ji : Jfrjila&lll i La j La ~- • 
.(2.3 J^aAll) o-aL^JI 2_ jl ^jJI 2_ ^l^u. pUaiVl <-fll ■Su^al ^lfi. 




(jj^-v" 11 .UjU^- C2.3 J^— a mil 



^>ttlb^b-Lai.3 



4_oLJ2V dajj— iToJl (Jl o t" i ul ,j^~ i 1 ' J .<La-Lm.ll ^_ 4JLcjlLjJL1 JjjJaJI i La ■ ujj (JT ji Jajj-tUL <La>LmJJ j-ll<j 

pjjJI 1 JUk ^_ 7^Ll>j j (j ujjl «>>**< 11 <LLtla j 2*Aj ,~,^— . ^ j 2j_iJu^3 Lflje-uua -iljJJ 4_Sla_iJLI CjjL^i lil (jt jvLlxi-<3 (J-c£. 

'*■ 1**'V' J <_llj-iii]l j ((JjA LiJ I ) (Jj^LiiiJI j .SujVI j (j^aj-lj tfuJ 1 j tiajj_ifaj| Lg-Lo A La-> i uJ Cjljjl Jl 4jvLi.u.tl ^-a 



^ j;" 1 ^"— ' " (JLcul J 4_»jI Jlj^j (JLciil (j-a ilajij-iiiJLj <L>- Li.u.1 1 (JLcul lJjJGj 



:«LuIjlJL! JU^Vl 

(_p3jVl ?c La i ■■ ^yic (_Ll>JI '£- aLcj ( _ 3 jJ1 Jl or VI ^^ j <jvLxJLI I§_ <u12j»JI J I or VL I >Jajf <-3>*J 

.(Jjjfc-LxuJI j (JjjLlSJI j ' 31 ~.^— •" . ..VI (JLcul (J-o-iTuJ J .*_i£^j (JLcill ji f-2j (JLcul Lot jyk J 2j_iIuLl<5 

- i\ - 



^LLLc^^lQI ^^Luill <l^ fc Lm.t ^LUJbt ^Ll^iJ 




. L&J>jJl>. < jy lc (_3jJLi!l J I gUjtj-iia j I jl""- 1 "■ J 3-aLa-lXI 4-!L>. (jyic iLaLi 

t^yuuis a Ja < < ^> 1 1 JaLflj (j^a J 1 " -1 ' *• ^- ! ^><- ) f^J- 1 • (J uLlSJI ~ < ) 

(jr clj_i (jl 4-i-^J <— i LlLlI I (Jj=Ljji JljJlSlHJ j .dajij-iiiJLj 4j>.Li.u.U i La j La >• (Jljlal 

(jl ^-— i a^fl jJ^ ilbjia J 4_Ll13 4jvLi.u.U i La j La j> ;JJ*^~ '"' (jl V - ^ 

.4JVJ.S j *-**J^ * l^V J^""" 1 .!^ Lj l_g(3 UJ)^""" 1 " u^ S- 4 ^ 

.4_JbjlaJI » i^i-VI ^-^Ll J (J-u^aLallJI (j_a ^-££>^ 3 J-c£. 2I ;jj^~" '"' (jl V^J 
. L$jl2j -Slj-U (J-Li^a LflHJ I j 4jvLiu.ll 1 La j La >• 4_j£ Lrtxij-a ^^— y^j *■— ■ *u-uj-j 
jji^_L>J| 1 La j La j> Jl (J-u^aLallJI (j-o <LaJjv 2I jl 4j_Sj_«_*JI cA Lai 2 1 u ^1 j <jvLi-u.II 1 La j La j» (Jljlal (JjjLlSj aLlSJI 

.4j>-L><JI J_Lc (J-u^aLallJI .sLsuI (_p3JtJ (JjjLjS (*J-1j Lftj 

: inl'nll JU^Vl 
.2j_iIuLl<3 L$_L<a a \l A" , ..Vl Jj^— 1 1 1 (Jl ^— 1 luI j dj La jIsl^j Jl <J1jLujLlSJI (Jjjrclu 4_j_iIli=JL I ,JLc£. 2I ^- (*J-2-i 

^jjjjj >iaj| ^jjlLaJLI '"'I ""J"*- isa-ill (_Li-C Jlsu S-SiaJLL I 4_Lajj.jW. ,«u-uj-> ^JlxjJ,! oJui ^_ j 

.aJu>x.Vl L*Jli£. Ji^JJ Jill lLLoIII .2.3 

daiJI JuL^J f-^J-a JljJl=»o (_j ^*^~ 1 ^ jjLjta 4.jvLlxl/j dajW. Jl 4_u_u_L!Lj a-lSTu-ujQ i LajW f-2j-J * 

f\ j Sj 1 ■■ 1 1 

.(3.3 J ^-iAt l) C3 _Lui i^lj ^£jJ JLw 
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<t>. 



Lul4 I La->. 



CL 




1 

^yJuja i^ljj *^3j :3.3 J^— i ilitl 

^J*^ j '***'..' cP-^ JoLSjJI jilc 4_isL^3 '"'I Lai 2 1 ul (Jjjjtj aLlSJI 4-^j a g '^~ : "j if a]L*-« f-^j-J * 

2 



■ I '"" i Lua. 




1 



J^UJ ^j :4.3 J^-i.V 

3 ^ Laj < ^ tljIjUa (jyic <U Sj-»c '"'I Lai 2 i ul (J-*-*-;! 
:(5.3 J^AJOj^^jJJllo 
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.1 '"" i Laja. 




(3 — d>^ 



(jj^iaJ ^j :5.3 J^,l,l 

(6.3 Ji=xA!l) AjvLJLI ,UjLV Jj 0_SjJl>. 

2 

D 

4 

c 



<o~ 




Lujji Jiit>. 



JjUJ ^j :6.3 J^uSJI 



it 







^yujjLSlI v-sLu^i .1.4 

^ * * * ! ^ Cr l>. ♦: > ^ ^uJlIa lLjIjJw -1 

* * * : S jj^o- * * : \ (j-a (j JlaI! a-Jj <^> qj dajljj>- ~z 

^ ♦ ♦ ♦ ♦ ♦ : ^ (jy^>- * * : ^ (j^j ((^jjijjj^) (^yjislj 2 1 (JLsjlL-uI dajljJw ~3 

: \ (J ^iS- YO * * * * : \ <j^3 kj&\jA^jb <laj|jj>. - 4 

^ : ^ c^ YO'''':^ ^j-a (jaJLLal lUjIj^- 6 

tz—L I -i^-— 1 I g i ujjI S a i ma. lL^jI >-><-j' ' ^ J ' ' gaj ^j*""" 1 1 ' J 

.jJu*al jl JjJjv ^_ I g i ojJI S a (j^=xj j (j ..lUVI 

\ : \ (_^>- YO • * • • : \ _Sj Jjv ^_ i La ■ ujj a (jaijjIJLa dj I i dajljjw -Z 

YO ♦ ♦ ♦ *: \ (jy^v • •: ^ £ya *j l .'^~' <J- CL if'-^* <5 •— *'-^ Ja-s'j-i- "3 

(jouj LSJl ! f-I^J I .'>* 

Verbal statement ^h^tl 3 \ u k*tl j^oll . 1.2.4 

.4_jjjjJlI ( JI tljLajj-ujJI 2— (J-a-Cn-uj V j dajlj^>JI ^_ (JLa-tTn-uVI 



£0 



CdtfilJ^iJI 
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Representative fraction ^ Jlfl ^itl (j-UaJLl .2.2.4 

Y c \ .*LJ2j 2 1 Juvl 3_sLc «LaLiLa CjJ) i ~~ '»' J ^ -^ JlsJI ^ La ■ uj j ■ ■■*■— ■ J^"~ i ■"■■ <jjJ-C cAp <LuL> 3-u-uj jji j 

I j"i A <- I ( %. a j] ^ • ^_ ' ' J)j ' ia a A t * < Y,0 



,1/ c 1/ c 1/ 

71000 /100 710 



a 
a 



2000 /200 



2500 /250 



a 



4000 7400 



a 
a 



5000 /500 
8000 ' 7800 



/20 
/25 
/40 
/50 
/80 



:Mla 



jii^sl tiJLJD j <— )LjL-uj>JI ?.Ijj>.| J_Lc LJ'u-u Ju2 (j,J-!l r ' Laa- 2 1 (j-a (JjiSlL! ■* jia jjai&lll (jaijjLSJLI (J-a-Cn-uJ 
(JjjLlSJLI (jyic 4_Laj^iti! (jy i»jaJI (J^LlSJLI j-ljljj JlS.2 t ^j",! ^^— • >V I j JJ_cIlJI (j-aljju 4-Lajj^>JI j3G £yi LtfuJj La 
.,_£jj». 2I Ajjj>JI (_LaljJtJI j ijjJajJI (j^l *ljI_L!I JjjJ-M >J~ ^^~^ J -SJ-a-i (— xj-<-uJ lQ ' "^~ l '' 

*.jj>- _J42 t 4_Laj^>JI «U j3LIu (_£ jjl jJ-SJI (jauajj j-jLjj 4J^( LjjL) ^ * ^ La-tlaielLlI (JjjLlSJII (jJ=xJ j 
j-u-tj Juu (jy^v (_j La-tla-stlll (JjiLlSJLI (JLa-Cu-ul ,j^~ > 1 ' 4_jT Jl ^LaLiisVLj -JjjiJ-J' ,j u-a ' <jjJ-C < a 3-<- u J- <5 J L^-La 

J ) I » ■ sail] I (j " 0-11 * ' '-^ ~-J 9-6-^ ' ,, ' J ' ; ij 1 ^s" 1 1 Jj v_LaJ I /Vj '.'*~ ' "' 9 I 1 /Vj 1 « 1 ^s" I 4_%_pJ 4_Lajiv_>Jl ^j-uLuLa 

: (jLcjj ,_, LajJoielul (JjjLlSJLI j .l-^-i-a *j^>- 4J 2 ilaj^iJI 4J ■» «>>-*•< ^ jjl j_uJ=l1!I 



£1 









AxJ.U 1JLu2j 




Bar Scale or Graphic Scale ^U^ll o^Lail - I 

Jaj-aj , 1 A , „ll ^puoLJI (jj*~~ i ' La isjLc t 4_LajvJ»jl (_puol 9-A JjvI (•?-"- (^-"J-* ??J~^ ja ' ■ aa> (J-' 1 *5>-lC. 9-* 
jLftJ ^(1 iJjlJLaJ. 3j_luLl<5 4_lLlSj>JI jLsj^I jL>ul ^- (Ja.Cli.uj j da-iJI (jyic ' . ."^— ■" l_jI Jlvj (_j! I r*l I " 2j j (j^-*-* 3 

.( ' »' J^"~ ' LuJl) (JjjLlSJLI jljO 4_Lajj^>JI (jjo 2?.jj_SJLI 
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I0S 6 4 2 1 



.4_l___s_u_< (^-"J (J- a rhf'-2- <s *O.J > J < -—' "■ 



iMo JlILo . ' > ° 
^yol k£.L ■ fl-J 4__J__!_/3 (*-<-" J ,J "J 2 1 ' L__jl vi- (J-4-C- 9-A <L>-I ( nil aJLc ^_ 4_L_ul__u 2 I _1)L_>-I ajl A-&I jjjO 

(J-^ijji *u-u iu rfU 4__sjv_»_il (__)li >ju (_.luLlII (JjjLlSJLi jLLso (jl < u»o La 4__sjvi»- («-<-") ^- fj-ii LaJ-Lt-2 2) i '*-— ■ 

*.L__I 3Ji^_»-Lll <— iLjjI JjvVI j jLsj 2 I 4j_sjj^>_t| (jyic fJSjJ J ' fcj^ J-^J J ( imLJ 'J^ ' * xuus^a (jLjj f-a 3 2 La I U 

.4_lluaTl1I 4_jjLc£. 

: ^jLu-uLmj (jLcaj La-A AjtaTLi-u.il 4jvLlu.II l__jI vi- a 

4_j^lj^.^jIaJI lLsjIj >JI • 
4-U-i __> a-JI lL_jI ij>JI • 

: (jLcjJ 4_Q-Llu.II l___Ijj>JI ^_ 3jLc 4MaJ_~eTLLU.il (jalJjL-il p'j->f J 



4jjJlC (jalJjL-La • 

2 i u i u -_ » _yujjL_^3 * 



£A 



^LLLc^^lQI ^^Luill <l^ fc Lm.t ^LUJbt ^Ll^iJ 




4j«_jjiaJI _L. 4JjL2j La j 4_Lajj_>J| < U»jt*^. ^j-u 4_9^L*JI , ' > ° 
(<U-uj 0-°Lj-2-a (J-' 1 ' **'~-J (*-"0 >J ' iL»-2 1 ' 4__sjj_>- ^j-a 4-uJt-a 4_>-L___a a I i I_)_a- J_vjj (jl LjLjjvI d)Ji_>o Ju2 
(jj___j_j_i 2 r° ' ' J _J - iLj-SJ I J \f 4j_u\_>JI 4_t aj__ij_II *U-ujJI (JjjLJL Ljj_aj l_>L_ .4_t i."i»inij (jr™>l 4J_u\_>_H 

X aj__ij_U (JjlaJI - ( I j LLa 1 1 (JjiaJI 

2 

-= — x 4_aj__,j_ll 4_>»L.u.ll = 2 »j l U. 1 1 4_vL-u.ll 

■jJ-a * * jjfc 4jj__> <j I Juvjii Y * * * : 1 (j-jLilLa a JlscIL-u I 4__ul_jJ2 Jiic <_>____} a TO**: 1 ^j uLj-S i ' J__>. («-<-uj 

.1 * * * : \ 4_Lajj_>- _-lc 4JjL_ CjJ)*~~ '„' '-'La J (_? ^j^~-^ 4-!j__> j_4 Lai 



J-J 



X alu j_ll (J ala - -j 2 uL>JI (J fliaJl 

2 r " ~~ ' ' 



,~ c 2500x1 _ nn 

J^ 625 = ^777777 X 500: 

1x3000 



^12.5 = 100x^|- = U_^l____t-_iJI JjL 
5000 ~^ " ^ 



diL a-tU c al l j diljU,)?! .f ,o 

(j-a Jlj V 4__sjj_>JI (_-lc (J-Li^a L-l3 I j diLflaJU.il ^jjo 4 ^-— i <\ * 4_la___) j_l___> I jlj-jl J *-t£j3 » jJall i ■■ ' (_y^>- 
• La j La ■*>-■ J dl^Luu-lVI J (^LlII J 4 _ D 3e 1 1 (j-S-sLa 2I (J-- j-llClU J-U-cTlII 4 Lj 1 ■■ J 4_Suuoljj 4_o_jLuu 4_2jj_La jLjIoJ 
l^"«^ j (_^iJI '"'I *vAl La uaVI j diljLiVl tfjui ^2jJt-a (j_a Jlj V dUJjJ j .Lip-uC. j Jjj-LaJI j jj-i.ua} I J JjJlaJI 
.£).==uaj La pj_uuU 4-lIc (JjiJ La (ft^2 j 4_Lajj^>JI i>*-ljJ2 j)'~~ ' "1 ' cr^*" ' *Li!Llstil .S^LjJI ^_ 4_jjvLi-u.il diLuijJI 



M 









<Lu.U 1JLu2j 







-_^ tin ,_$ ^ ul 



^LAttl j^LJH cA^LL^l 




^juj.p- fLu 



J^i 



Jd>^ 4- °.>d>** 



4jJUJL»J1 Lilfs.uJi Jsjjji. gjljjji^fl g J^liSl .">i^M U.^l 



! ■■■■■■■■■■ ■ 



J ^ **>■* j>^ jLuis **jj j^L 



i i i i i i i i i i i 



j ^ 4jJLjJL>> ''^ ■ - iLs jJLii 



+++ 



+++ 



Jju 



JdA^ 



lLjIjJkJ! ^j 4. 4juI1I oUXU.^Vt ^iiAj :9.3 Jg-i,Ml 




AJ-i^* uA\ A -UjJlJI 



dl 






3- 

a- 

*3 



£ 



A^L** 



cjL^UoV! j LjIj>M <j-"W^ 



^ 



,\^j 



jiS^iJ 



^^ 



i*U^ *-"""■ 



^ ijijiw ij^ 1 fcs^- 







jJb» ^ • * 



2jj>u 2Lu2j 



: <L2jJt_a (jyic 2jJlSJI tiijjJ ^)j^~-j J ua-a]| I jui (JLcII^j! Jiic 
. LjljjJI (JjjLjS fij^jvl (JLjjlLjiI 4_jjaj^3 • 



/100 



fl J 



ju>JI * jla jLS3! J\ v-!^ 1 J^ u' ♦ u$iU! f bVl ifL*« 



oLcL^I :JwdlJ5i>Ulu^l 









o> 






jJb» ^ • * 



2jj>u 2Lu2j 




:0,i J^"~ ' "'^) (jyJb L^a JlvIj (JjjLjS 3 La i ul^j <LLaJL) f-^J-o JljJl=»o ,j^~ » 1 ' 

.4_ajl*^J 4_La_2j (j^J I /j"*3l , „ * J L^jiL>ijl • 

.(_£jj>. I 4_ajJjt-a 4_LaJL) (j_a I /j"*^l , „ a j 4_ajJjL^3 4_La_2j (j_a L$_iiL><jl • 



^ 



i. ^ 



*£ 






lLsLiJ »J3jja JuJL>u :Vi(J^3uuJI 

.LajlIc ajjIjJI (j^jLSj ( _ 3 *lII Ail lil I 3Us;tl «u^ -jjj ^s^T 



or 






■ (JLiQDja 4 *— — 1 1 ■"■ a I 7-aILLa (j^j >£l >3 t JjiS-o ^_yu isJ3l >3 ^j-a U_9^ 



(Closed Traverse) Ji2* o«>^l>i • 

f-2j ^_ (J-c-Ci-i-uj J sJlJvIj <LjL$_l!I j 4_jl JljJI Lkli (J^J=lJ t_U_L>«J 4j_t^sIL<3 J 3.SJlj»^s JaJLl 4_L 1 .ui.t.u J.& J 

(Open Traverse) ^jiiLa o^b 3 • 

.Jjj-LaJI J ,%lalj-iiuJI (JlLa BjiUcil 4_Jbj_LaJI J^LaLill 

(Triangulation) olliiia i£a_ui • 

<— 1 LTlllI I t>J-& Ljljj ' La *<* (JjjLSj tiU-Lso (— iLTLLLa 4_cj^jj&a I ^ ; j' L*-i2 ^-a-!p J 2^jL3ta iLaJL) 4J_uiL_u (JT ji 

.Jjjja-S J'^— • ifuj «Lc.^LtisI jlv! (j-uLSj JijvIj i±JiLo I jlc 

U!j3JLJi*XJ3JUia!^L^!uUL»jV! .2 
Magnetic Meridian ^„,, (>i UU.m »UoVI .1.2 

4-Lia^jJI ^ La I ul^ftj LljjJI (J-uLj^ (JLcjS.1 i2_ JlA_L*J.I Jji J i 4_LLiJ-LULliLll Sj-jVl lijScjH (_£ jjl oL>J)VI Jji J 

Geographic Meridian IJ^i^J! *Uu^?l .Y.2 

<L<aLc Jajlj^>JI a—ujj £;- J-c1l*J,I j_& j i (j^jyLJ (J\jl2\j-)lj><]\ <_jj_L>JI j (JLc-iTaJLj jUI £Lj><j VI j_& j 



or 






jJb» ^ • * 




(Merfdiao of A J \^-^^" Jv\~^--v^'(Meridian of B) 



y>V\fest 




stoA 



Sopth Pole 



.(_p3j^l *Jajj< (j^a La 4_LaiiJ I§_ £_ljJL>JI JL*AJI oLjol ! ^ > * J^jlAM 













Greenwich Observatory 



Prime Meridian 



Equator 



J!^'^--^ 1 ^ 



North Pole 










(yiifi>U^^jy)cffiUfM 



Parallels 



Equator 



"South Pole 



Meridians 




^!jJL>J! oLuIjl^V! :f ,£ J^lAJ 



o£ 






jJb» ^ • * 







Arbitrary or Assumed Meridian <_>^>Lm oUJlVI .3.2 

jl ^_lj^i^>iJI (JLc-iTaJLj ^ LaJj ju <j-aj dajlj^>JI (jia-aj («— <-uj J_Lc 4jLa-«j-ml {j'-~ < 1 ' CjJ2§^3 oL>ijl jji j 



Azimuth m^IjJI l^Ij^jVI • 



iJLv-" 




•3j-^ 






(— )j 2 <* oLj><jI ^_ 4_j^ljJI JljIjJjj aj lj-fl Lfl^jj * j i_£J-!l (<_jj_L>JI i La >• jl) (J 1 a Mill • Laj- (j-a i_alj^><jVI (JojLSj 
.(1,1 J^-~- ifuJI) 4->-J-S VI * J J-^ 3 <j^ i_alj^>jVI ;jj^~~ 'J J i ^O-^ ^"^ * C?U (J - *^ Cr-^" **- c -I-'- u -!I 

Bearing j^Sb £j>tl cilj^uVI • 

< j l£ ~~ < uAX) <_>j_C _ <3j— " ' La >• j <— ij_lv~ (JLq.i.'u i La »ij JJlj><j aLi.ix3I 4_*j^jT Jl Jj^ 2I ~ C J-^^ (* ' " *"' 4 ^J^ 
^_ j .(_Jj_iJI j I (jj— iToJI ^Lj>iJU 4_jvj.S *\ • (j "■>> (JLa—iTaJI i La >• (j_a (j^J-l-*-!! ^j- 1 a i u-flJI ^_ 4_j^ljJI |j_ S3 j .(Ai 
LjljjjJI f«-J-9 (_, La »" j <_jjJlJI j I Jjj-iiJI oL>oLj <_jj_L>JI (j^3 ^j^-J-^ ^* cr^*" <— ^Ij-^J^I Ij-^ t (J-l-tlfl-mJ I £j-> -i ■ ■■^tl 

.(^-J-i V L^la Ji=xJ ^jj^aja 4_ajja) : (jr lLlll _^still ^yic 



00 






jJb» ^ • * 



<LJ dbi <lu4J 




(jjl, ) JLnl 



l9 t>- 



(-) 




(j) tii^ 



tSPIjJl gj^ll ^IjajVI ;0,t Jg-iAtl 



l3 O" : I <4i'j 






Deflection Angle ds^J\ jl -..■^->'.t Sj^lj • 



L^y 



-^ 1 Ljuj 



J> 



UaJ»JI jl lu^bjI ijjlj "~\,i (J* 5 "! Mitt 
jl jLiuj j ^— i'n «_a AjjIjJI 4-*-t2 j.~3 jj j 3 La-SJLJl (j_<5 (j I La LI I da_=»JI j 4_La_2_> j_lc dai. _sl JlLoI (j-t-J Aj^jljJI ( _ T Jfc 

.(V,i J^— iSJI) ilajiill £ys JLLLaJil lLjaJI oL>ul ,3^j L^-<y 



on 







jJb» ^ • * 



<LJ dbi <lu4J 



Angle to the Right <jruuJ! 3*0 Sj$Ij 




t^y 



(jl (_ 3 -J-C 4 La-S-lH ^j_& *_ £u i^JJI Ja >J I J 4_j^ljJI L&Jl_Lc (jjjLSil 4 La-SJLH J^j-mJ (_£ j-!l Ja_>JI (j-t-J Aj^jljJI lsr Jb 

.(V,£ J^— iSJt) icLxJI 4-ij-^c ^L^Lj 1_4jIji ojui AjjIjJI (J^jLSj 



J=x 



L) J ! — 'J (J 1 S- 



Interior Angles ^^ IpJ Ljli-ljd! Ljlj^JI • 

(Y - _&) i>.jJi M* t^bil LjLxlxi (j^j^ljj ^V 4_Jl>J jJI LjIj3-" fj-*^ 




^jjb \jj} 4jli.|jJI blj^JI :A,£ J^auUI 



; aJ-LoT 



:(M J*=iM.tl) JuJLill ^Iji £jjJ! ^Lalj^jVI j>o j> I o^j^lj^JI £>Ll2»V ^IjJI .JsIj^jV! jl»jJ : ^ Jlia 



OV 







jJb» ^ • * 



^51 jJ! ^ijJ! 






^Ij^j^l 



jJL^J! 



c3 "^O- 5 z ' 






ro 



Yo 







I J 



i^jj YV = T« + U* = ^ c_j gJL^U ^IjJI t-flljAjV! 

43.J.STYO = TO — TV = J ^ jluall (JJ^SIjJI ^Ij^jVI 
.4^j-i YO = _& _S xJLtiai! ^j^l jJI (_3lj^*jV1 

.^cLxJI oL>oL (j^-i-u-H •,! J^> .Ml) -v \ y (_j I ^"j'^ <j"t 2 Mvi.tti LljjJI ^yJlllI JjJl>JI jj-jj :^ JUa 



OA 







jJb» ^ • * 



<LJ dbi <lu4J 




o-jAIjjH ^••i J *"-! >*t 



4^.jJs "\Y 1 

<jvj_s VA <_i 

43-J-i ^ Y * _>- 

ia*j-i £Y ji 

^>-j-i Y'A _& 

<^>-j-S A* = U • — ^A* = ^<_i ^bjljJI 4-*jS 

4jvjJ> YY = VA — A* — \A' = Y<_j ajjIjJI 4_4_»J2 

i».jj YU = TY + U* = ^(-J gJL^JI l^Ij^oI 

i^j-i AA = YY — \ Y* =^->- ajjIJJI 4-*jJ3 

<jvjJ> YVY =AA - Yl • = j _». jJl^JI <_atj^j| 

ia*j-i 0> = £Y — (AA — )A' ) = _& j *JLJaJI i_a1j^»o1 

4^-j-S ^ 0A = 0> — Y'A=^_& ajjIj-!! 4_a_jja 



M 






jJb» ^ • * 










cLiJI >I,m*V<I 



*i3b 



cH^lplI :>Uj^AI! 







: (j^-*^' J- 3 *"- 1 ^jl>^ 



ajvj .} Y i • 



4_»-J_S ^Y' 

= Y« - YV 



= j> 



(j^j^ljli! 4_Jl>^1 jlJI LjIjJJI 



4JV 



*j j <\ ♦ = <\ • - u ♦ = 






jJb» ^ • * 







^.jjj Y-- = Y- + U- = ^ 
i»j.S Y- = n- — M« = ? 



.84° 27' 45" j 28° 40' 30" ^^ 




JCU : ^>* J^AJ 



27° 40' 30" 
84° 27' 45" 



O /-n/ arff 



111° 67' 75 



112° 8' 15" jl 

112° 8' 15" - 180° = i i^ljJI JLwS 



■U 







: LiJijjLXj j LljijJI (jjjLjJa Bj^jvl («-&Li 4-ssjV (jyJb LaJ^ 

(Compass) iL-a^JI . ^ . * 

• <Lu-uL«-u 21 iLuajjJI ^l^>-f -I 

Graduated circle ^jJI-i o^j^ 3 Magnetic Needle ^u^LLiLa Zj_>! :*l>>4 aj>Ij <>» uj;^"" 

Sighting marks juju^i cjUMc J 
Compass Forms ^JLs^JI ji^At -<-j 

: LcA a La.JLc.Cu.ui c-JJu (j Lm-tjj (jLcaj LiSl_(j& 

Surveyor' s Compass ^LJJ ii^^j - 
Prismatic Compass ZjjAUI U^^JI - 

Surveyor' s Compass ^LJll iLa$j . ^-SH 

: 4_jJLl!l *.Ijjv 2I jjjo 7-L.u.U <Lus^ Cjj) i ~~ '**'"' 

< <jJ_-o -j JLj * a L>°'j M '" ■ * " ] J (J— «L>- Lgia 1 - ia 2— 1 " 1 1 a 4jL.Lg» a-u' Jj«JiJ_»*a a I 2 \\ A -». ^ • 

' fll Laajj jl) CjLvjJlJL t^jJ—o (_£j_!il.S (_)^3j_£ <_,!( ^sLtiVL A-^-ui-JaLuLa 2j_ j| 4_JLc j ^~ i "j" 
jLjJlJI <_jj coj * Lcj j 2j_jVI ( _ 3 _cre_i2 4 U A ^. t I ■»■ U , „ U jj ^^^jvL^vj r I La£ j (diL>.jJ_!l 

(_3_ilu /— -Ic I o-g-t-o (J-=5 (£a^o « ^ la a -- 1 1 2—jls cr^ Cy^'j f- J ^ 2 3 ^r (j^- u - ua ' ^^uZal (jLLa^Lc • 

(<Ia-al!l jl (_3JuJI Jl»^3j) j taJJI Jaj- JijJlxj 2_ JlcLxu (j^j-uIj 
(JAJlj_jil ^j^jxla J>1 JJLal (jj ^aj kL^po jLljiLa (TWO levels) 4jj_mlll (jjjlj-o £>jO jL-ijl • 



nr 







JLjJL—i-uTtJl LLa^Lc j Ajij-i-uTlII (jjj'j - ^ 5 3 * La.a^i.1 I i_£j-L*JI Lg.se.La ■ ■■ (jr-l-C j ^~*"jj i-j-)jL*jO 2 JlcL2 • 
.tiiJi Jyjf lit Lr' 3 '-^ & .'J (*-^r u J "^3 ( — ''j-^l J C7^l>^ ^-C-J-*-*-*^ < j^ ' "i 

(^jILml, I (j-q-iJa «_ 2j (_£j-il J-JI (_)^ajJi]l (jyic <_Jj_L>Jl _ (JLa-iTaJI da-i- (jj (_£?) jJaJdl da-i- oL>ol *_<5 Jj^ljlu I '^*J^ 
j— S-> ^T 1 "' ^7*^ (j- 3 Vj^* - ^ - JJj - " 1 ^ ' -^ JlLoI .(4 jrtl-^JI J 4_j^3|_<3^(I jLjjLiuTtJM ( _ 3 j-a^Lc (_£jjre_*j jLt' c-^LP' 

^^JLc da >Jl dUJ c^lj^^jl jl AB La Ja >. <>L>u1 jijji^el! A ^„' dpi .(^jjIjJI ^^sj-UI ^yic ° V ^jjjil!L 

a ( Ajta-iuTu I (j-ij' 9-*J 4_il t" ( n 2s Li) ■ *Q< ^- x ^ 3 9 ^r *.>^' (3^ -V-Li-ia ^)1*~~ » ' ti*-j^»o 4j.i-aajjl C<_lL) • 
i La >• » Lai Sjj (j) Jl 4 .Li^a^-J I JjjJ_L»*a (_Ja_b j«_j A 4 LaJLLlI Jj^S LluIj f-2j J)J? ' ; '^^ j-=jj-a 

(■U^.tl AjL^J) B dJaiillL) (jLjJu-ullI C3 Xa}Lc. ^j^st^J jUI) J-La-Lll 

<_j-^_a1 ^J^TI ^j_oj i La 3>^ '' (j I ( _ 3 _i1^xj ila >J I 4_j£ «_ Sj (^Jl-31 2jjI jJI f— jj Jl_jJl»lIl! Ij-l--^? • 

^>L>Jil (jLa ^o fij-iVl 4_l!I j-j-<Tu3 ^JJI wjjJlI!! jl JlLo <jL=3 j Vj-^- (W) j^-Vl j (<_jjl>.) 

.S no Wq^^^I^H^IjJI^j 

Prismatic Compass SjjAiil ^JLa^J! t -lj 

^u-u ^ °"^ (JrU rjl>y L&jial J^> iUI 4_,MjU,„l 4_j^L»j (CompaSS BOX) <ul£ jf AJaAje^a • 

(_)^aj_J3 (_ T -1-C <— iL>ojJl1!I 4_jJjj pg^_mj j 4_jjlajJI j jLjJtJI (— )j— <-uj «— i L^j ( _ 3 J>-L>.j ^_ysjJS I g-ilajb 



nr 







4_jic j ^~*'"'j" ( -r l 7 , ^ L - <5 (j-"-" *9-^J 4-lL»JI j.=jj_/a ^_ r lVOt jl ^~ '"j^ JJ"*" o^-* (J-4-*J lt-"U cr* 3 ^*" * 

4jj^>o 4-!j». jjJij (jl I a,''*-—* i ' S j i "^tiai ; * A ~ C J-A 

cA^jj ti ■ si ,^'.f<j.-,kji JL ?rjji *^j *U Ijl_& i Compass Ring ^j-^- 5 o^j-S • 

icLjJI <_jjIJlc (j'jJ-S ^L^Li ^13-2 J 'J-^^-J CT^i-' J ? , ^' t— JaAi I Jilc j-a^aaJlj (^ JlLu <J1jL>ojJl1!I 

^j-LsJI l-i La-SJI J_Lc VI • j (Jj—ifoJ! Jl_Lc YV* j (Jl a nitl Jl_Ic ) A* j <_jjJl! Jl_Ic S • ;>— Lila 

' • La S 1 1 (jL-2 ^-jJlJLI (_)^>j_SJI j Sj_jVI (jrt-j JL-pjJI ^JljlII ^Jl <-VA> t \j U*> 4_j? i La a» ^ J .<LjI i 

^A' <_ 3 -tc. I ^ j La La ( jr -S-JJ 2j.j^U ^LciiiJI (_i_La_2JI j j ajuaJI (jyic I ajiaJLa ^ 2 ^ j Bjj^iJ (^j-L^JI 

.(_)^3j_SJI jl 4_ JaJ I <— !jl-S La-frQ 

3-H-lLo 4_jjJl*^j ^ '^ flj LJ ca flja J ' ^>" a j 4 j i nL>o ^tjLij^aj JjJL*-' 3 (jy^-Lvj (jyJ^G r riSlll jj-iluj/a • 

. C7 jvjUji ljlaJi jij^ ;§_ 
.aLJ^ia oela I g La ■ u j 4- ^H-"b Object Vane juji^ i^y j! ^a}Lc • 
Cr 2£? j-«^j 4- ""jh^ ct-'^W J LlUJI J-*^ \-& (jLCi-luj Leveling Bubble ajj-^uj itl^ • 

. Ju^ajJI Jiic 
2 ji j.iM . lt I AJjusjjjI AlJlielLml 4_2j^La _ 

j_Ju < AB La JaJJ Whole Circle Bearing or Azimuth ^ i^ti ^Ui ti *! y;Vi ^,,1 ^\ 
Reference C7 _t--s. J JLl ^L^SVI Ja ^ j_a ^ ..mULiUI JU-iJI Ja » jf ^L^i ^ lr) a_JL]I ,-,ij U-^ti 
4_j| ju 4 La2J ,J>2 I j i » Ij 4_Li^3j_iJ I j^-j a jj^— j <jf 4Jajj_<i J^L* ^yic jl joJI 2_ aIloj^JI oj!u .Meridian 

.(jiMjULim JLvJoJI oLol (jvt <Lalj^ol ajjIj JljJl^j ^Ij-tl (A) 

/_jjiIj *—u3& £— JuJl. <-uHll 4_a^Lc !■ ) ^— i a (_3^lil!l ja-iTu-lt' ^-^J •'-*'^>-! ta ' ' " Aj a-mHJ I <LclJi£ x-tJsaj 

Ja >J I AjL^J ^ La 2 ' j I (_3JlJI Ju^3j_i .aLj ^-jjisjj <J1jL>ojJl1!I AjJj «U^L>. ^j^a ajj q] Jl jj-iTolt I >-»^J (J^ 1 -*^ (*^ 

jj-iTolt I (Jj-^ A_»SljJI A_jJjJaJI a_slHi1!I jl ,3_iiJI (J^Li. (j-a (jy _ui ; tlaLlJLtl (JLa-iToJI JaS. ^c «Lalj^>ol (jrtJJu ^lj-tl 



M 







j (ij) Ja_=»JI 4-jL$J 4-kL 2— M ( nlj (jjjjj^iJLI (j^aj-l ifuJI •»■ _■ i saj (j| Jl 4_L^a^jJI Jjjjii^a jjjJlJ Jl Ljji 7^Ll>iJ 

( _ 3 _jM^J' jj-iTolt I (J}L». (j-a aj . JuvIj i Laj- (jyic JljJ_lxl1!I <La^Lc JJ^ta (jr^ 1 A3 1 "* "'*' fcJ^J"^' '^ ' ' ' J^ Zj-<.iTaJI 

(JJLcJ 2?.Ij_SJI 0j_<i (j I . JuJ_lxl1!I 4_jvjJ jj^ta (3^J aTlli.1 I Bj-t-iTaJI ^1 JlLoI (jyic 4_*jaljjl <S?.ljJi]l (J^-mJ J i La >-^ ' 

. Juvlj OJ2j 4-t*^ t-aljJNJV! Ajjlj «*|>3 J i-SJi^l Jl^sj j! i Laa>^lj j .AB Jaitl! Cr L=JI (^jj( Jl!I oUoVI 

Plane Table SjjluJl! ^jHI . * > * 

j (^LliJI *_LiaJI oL><jLj (j^-i" ' LaS* <-ujj^ <3 .Aj^jljJI ( _ 3 JLLis JijvI j->j <L*-il,l i La se U j'j-a da-i- 4J2jjJI (jyic <-ujj^ 

Sextant jlico^x^JI .f . * 

(jJ=laIL! tiUi j tiJj^tlLa ' . < ^=j a <j-a Lf'jj J^L> (jj->Lt' 7s-m.l 1 ^- JjVI 4jvjjJLj jL^>JI I Jui (J-cjCh-uj 
jL^jv (jj.il j-& j lj^'^1 •»■ La 1 .< 1 1 I JJt ;JJ^~~ 'J (jV 4jvL>JI ^jjJ cjL^ 3 ?" La • ■■ a (_£? <|_ Lj'jj <j-"Ll2 jjjo jL^>JI I juk 
.(jlajV! ^yic 4-t^l .^^— " ...VI J| or VI (j^a-i '£- I >Jajf 4JL«jlL-uI Jj^— aj il^po J4JI-J Lj'j)>" O '-^ 

Optical Square ^jll <*,.ft.t,l . * . * 

4_ilc. I§_ (j^c-J-^J-* 3 ' **-J-i ^° i£jt-«-u3 I M : J.' ^di'j - " t V,£ J^-. ,",1l) (j-Ulj^S (j-0 cJiJj-a jL^>JI I JlA 

(j .. ^— 1 * ' j *s_j i-jJliL! (JjVl filjJLI (j-a ^ ..^— 1 » ' j pLt-iTuJI I Jl& ^jLa t LaaI juvl <_,!£. *.jjis pbuiu ^j liLa .<LLiILa 

a^LSJI pLt-iToJI ( jr J-C I Jt-oL*ILa jL^>JI (j-o L_jjL^J (j ..^— 1 * LI I p Lt-iToJ I ^)j^~ 'j ii»-L>«J 4_uQjl 2 IjJLI (j-o ^js>-'\ cj-a 
j 4_Lu J_^aljJI Ja ^-tl ^ I/- jL-oUHa ^>L>oLj L*jI Jl ^j-J 4_jjLi!l cTj-c-U jJaLill jLa 4_lIc j . Jj^l fiTj-ci! ^L^al 

.jL^JI o^j 



no 






jJb» ^ • * 







- - 1 4, -" 



y 







(j-a Jj^-— ■ -i" " (jt Tlv dJj-re-u 4_cj .<_il ( jr -l-C LjjjJJj J_aL*IL<5 oLj><jLj j-^-I I LgaS-l-Lu (J-c^so (jj i _y^ie "■ (j-o ' -J La 1 
1 t^«v.\tj .(_jj ^>L>,j| j_yic I JlcLslLc 77I oL>ol ^)j^~ 'j LiJiic .M^-« 7T ** LaJiJ J_Lc tiJUj j^^l j jL^JI (J}L>- ''-^jj 
(j-a (JJ=l^j V < ^^Lcl ajj^a jiil Bj^jv^l i_a}L>o c jjfc j 1 La <& 4_hjLJ2 Ljljj JuJtrtl! jL^Jv J-A (jj-^J-f lUllU (jLj 

.4_c \_lxo a 4J2Ju a Jl»c| *.LlujV Jajj-LujLj ps-ml, \ J_Lc m" 1 **" - » > (Ja.Cli.uj a-& a . Ajalj c?.\ >J2 



<jia-»J 4-2-iJ- 



; 4 j ( nljJI J 4_Ji2^?l LjljjjJI (J-uLlS 2_ 2j^jv^?l Jj.il (jjo CxjJjjjjIiJI jL^jv j-ll<j 



(J^J-lojj) (j^ 1 ?- 1 (Jj ^Lc- a J J ' -^ ' CuJa J) ojIliI Mj^-I ' d-Luoj a .4_jjLliI (j^j t j ■""* (j_a *o->- /Jl CxjJajajZLlI pi ajl 

4_jjvjL>- «j— »1 j ( jr lc (<u-j LljjJI 2?.ljJ2 (j 2 4_jjjjJI jj cxjJjj^ajiiJLj LJl_p-i (_ 3 _4-loj j Transit ojjjIj_l!I ~~ 

((^jjj^I ojj_iIj_l!I) tiujjL>JI c^jj-ilj-l!! _ 

■ Cl-lJj j^a-}Iiil p'j-ll (J-0 pj-l L^-ri ^.^ jj^"~ ' ""' - ^ LaClluI J_L==3 ^1 J LC^a-LLU J-L^3 2 I J-& J 
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gJljJI J*ai!l 
uLAl^ttljbljjJI^La 











METLAND FET 1 10 ^ <> cJjj^l : u,i J ^-,,M I 



jl /j-^-tl , u , „ j j tajLcLSJI i ^jJbtJI *.j^>JI :^yJk *.ljjvi aj^G £yi Cj.jJj.S^-jjJI jL^>- (j^=ilu ajaaJI (JT ic 



jLgjJI £ys (£$!*] I *-j^>JI 



r^ j^iu j (Alidade) ^1^*11 ^ ■? , ,,j 

4-^-ufjJI LjljjJI <— >Ut^>a Lr LaJU (jjjl 4jVjJlU Cjjl jjl 
( V j^>...l"tl jl jllalll) c-jIj-211 

3 I a.i.u.1 1 
2*.lj_a d"U '"lj' /«!] (_y— J' \i^j—^j>tX\ jl Ia-ltl) 2#.Ij_SJI jl_ka_La 
fi^lj— £ (j, Laju (_^J^?I :£)AJ j_alj (J^l_i> ^j—a 3j>j '^j-U LjljjjJI 

i (Vertical) C3 _^?j ^? V ,>jJL> L^i j^j j JuuiTjJI i^ljJl 

.(Horizontal) CT 2^V ^1 (Hz) 



2JlcL2JI - 
(jjJI AjMiJI AJj-mlll (_yC.tjJ «L> J (j^^HJI J-«L»J1 2 JlcLS ^yic JulmJ ^ jJI jL^JI (j-o L7 ii- 1 _oJI fj^*J' <_,-& 



IV 







jL^_>j| i La , „ la 
4.^2^1 i^jJutl SjjIjJI • 

j_j=j Ig'Urxl^j fuj (pJlj (Optical Plummet) igji^jtl J^liLtl /\ 5-Jj^lUI 4_luJl*J1 • 

.(JjjLlSJI 4_LaJLi (jyic LLaL-u!La jL^>JI 
i^j^luA. I 4; J : »l JJ^d ( *-*tP'" Ct^ J-i^* 1 ^' J Lt-^'J"^' JJ^* 1 ^' L*A < (j! JLaLCla (jljj^ta C^jJjjjjTlU j 

I -i t: — ■ < 4_l<jjIjJI LljjJI ^ La »"' 1 ajjjiIjJI ijvjjJLI ijji\ jJI 4jl^j jjJij j (jylla^l jjj>J,I (J_^v ( _ 3 _lu?jJI 

.4_la2^?I LljjjJI (j La »"' 1 <L>-jJlII 4_ji&VI 2jjI jJI 4J^». jjJlaS <_yiiM ^gjTu-u-a I§_ (jljjjJL jjj>J,I :»--c-luj 

:/_jL1!i are-Lll /jyic CxJajojjjl iLa lus ^y^seljj 

;JJ^"~ 'J (jy^*- LaLaj ' La i ujJI ^_ (jj-^sij t_U-jj>o (^^Lx!! (_LaL>JI 2 JlcL2 (jyic- Ci-l!jJ>^-uJI Ci-lu . \ 
■ . j >o 4 jj i ■■" 1 1 ^ g lj j i La .u ^■" j (diLiL>ijVI ^-J-*^- ^- 2 JlcLSJI (jyic 4j=ijj_»lIl! (JLjtA tiJl-Lji 

.(jL=lxiVI jJlSj CT 2af j-<^j 4- (_LaL>J1 3JlcIJ2 

<-3jJU La I JUk J LaLcJ iiajiill ( _ y J£. I jLgj>JI f-L^^J (S-ilj^LUI 4_^Jl*JI) ^yJjSlitll jLtalll (_La.CLi.uj .V 

.Ci-La-LuTul 4_ J lc-<j 
(JjLluI J <jjJ-cJ (J^J-^ t A> >1 ^ 3 (_LaL5ti! AJ^LxJI (Jjvj^?I (_y3 (_L>-J (J-^5 (Jl 4-JJj-iJ^?l a I j.lu.1 I «^-j3 .1 

.LjjjJij t—i^jj^l ' aj^alLLa Jl 3Ij.lu.II icLoS lLJj-Sijj (jl Jt 
(4jj (jl Jl <jJj11_l!I 4_<j,Jl*J1 J^Li- (j-a jL^j>JI ti-Jj^»o J ^LJGa (_LaL>JI Ig_C<-L.LLL!l jLa-Lu.a tiLL .0 

■ CxJ-llLII jLc-Lu.a (JjISj {4J (_$[>>■ I * V 3 j'-4- : ? , -j' '— ■ '-J-a-LuJ 
jL^j>Jl •»■ jia i "**'' •»■ jia i "**''! (_CI>j (J-a-C-LuJ 
.4_Lail!l «_a (j tj^l itljl U;t I (jy jj_L<_iTu (^jjLLaj (j-a Jl=jL_l!I j Ct-La-LuTLlI (_yj Jl^jLjJI tiJJj Jju ajj. . ^ 
Jl 4_»jvjjJI sCl^ 3*.Ij^1! lj_&L>- OjJjjjjIlH ;JJ^~ 'j • > ^' ujJI J Ci-La-LuTiJI 4_jLc£. (aLajl Jl»j .Y 

.2*.Ij_SJI Jl>- 1j j 2*.lj_SJI ^-—liJjjj c !j-a (JJl»j j AjJjJI tc-l^jj j ljJJlJI 

- 1A- 






jJb» ^ • * 



j _--__til 

<LJ dbi <lu_J 




C_-Jj_^-U-Lj 2f lj___1 iSj^is • 

:(>3Jl2LJ Jl>-J-> ( ^ °»* J_-=l___-I) CxJj.}j-i_J1 4- .*1j__J1 jUaJLa _j}l_- (j a j taJ-l J 

(V) ^.IjJI UjjJI S*l>-i- JjVl • 

(Az) JusisVi LijjJi 2*1^5. Luiiii • 

^jjJJLj 4JjJLa (j-u J-^LLM ,_£JlvI ;jJ*-~ '"' -j-g->- 2I jjjo j_£L____jJI _2_ 4JL-3 (_A->£. I jJi] I (j^ ^J"-" 1 -* <— '-^-^ ^ Cr^** J 

.4_j___^i ajjIjJl! 4_i_.-i.lIJL ajjIa 4j>.jJ) 191.96 j < 4_l-.?jJI aj^ijjj 4->yL<j 4_vjj 87.25 .^Ij-s 




Wild jJjj c-Jpj-u-l 4. LljjJI 2*1^ : \ o,i J__=_A1I 
(Sjjitl __(U.j_ULj .^lj__JI) 



n* 






jJb» ^ • * 







Cx.J3.S3.ul I JL*£.f 4- glU-^Vt jjl ua^a • 



^LLl^I j! jL^>J1 2_ --I UvsM ^JLji jj ^— ~ jJa j < (o-Jj-Sj-ull) filjj-II JL-4-*^ 



■I Uvt 



?c-j-u 



4._l_ur2J 



»j-i-aJ 4^as_pj (JjJljlj Jl ^-Llita jl_^>JI (jj ^~*J Lo>-> '** <— !J-j>o jl_^>JI -- 1 Laa-L*3 4 jjt.ula r I La >. I jl 

6 I J-mli I (jl ji ( 4_jjl2 ^1 JjL^kII ( jr -l-C is Jl^jL*IL<J j_lC 4_j_<_uJjJI jjl_>iil (JJJ=XJ LaJ_Lc (JLliJLI (J-U-i-u (jyic 4jL»JU-(-ul 

j "-J"" >-^JI I j * ' '& J (J-* 1 ' - ' *^J "-"' ' ^-^ jLLaJll ^_ 2?lj_SJI 2j-l<_iTu (jj ^— ■" j I LaLcJ (jr Ji2 2I * JsjJI ^ La «" V 

.4_jiIL>JI (JLch^I I§_ 4 -►_;•> caJI (JjJaJI fLul J 4JLg.Cu.ul (_Ll3 jLg^>JI iLa^ >iaj r I U. V V 1 oJuij_i3G £ys 

Calculation of Coordinates uLulJL^VI uLu?- .0 



( j^j <— iLul JcvVl ,Jj-^ <— iLi.o.'v. (JJ=l^J ( ' ^1 ' J^— iSJQJI -1 ifuJI (j^L (_alj^*jVI Aj^'jj <-Lfl£^?l 4^L.u.U (j-0 

L^j-o j I g ulj 2 j ij lj3j>JL I LjIjjJI tiL! jl=3 j <L2ju_*_a xJLx^aJLI p^Ltil ^jjj=lj t dL*JLiaJ,l ^_ 2 .sLc j .JaLSjJI 

:4_JlJI (j-u ' J-ILM a I JlJcIu-uU CjLjjIJij>-VI <— )Li.uJV (tUJ^ .p^Ltis^l dLalj^ol (_i 

fAE..=D..Sin0.. 1 
ij iJ iJ 

AN- =D.. Cose- 
iJ iJ y, 

N 



I i 




Ei 



AEij 



E 



JU.A1I ^ (_alj^u^l SjjIjj S-u&Vl i^Uoil : ^ 1 > * J^-» uJI 



E.=E. +AE.. 
J 1 y 

N.=N. +AE.. 
J 1 yj 







jJb» ^ • * 



2jj>u 2Lu2j 



ij Jaitlj CT l^xJI ciilj^jV 



1^ 


E; 


I^A 


N : 


I^H* 


E , 


I^A 


N i 


I^A 


°u 


I^H* 


D u 


: (J 


1 1 ."» -=— » 



D.. 
ij 



AE?+AN? 



y 



y 



AE.. 
1 iJ 



G.. =tan t mT 
ij AN 



ij 



v^ 




AJ-i^* uA\ A -UjJlJI 



dl 



g>LUl jjjfajj fcuiAil "^LaJl Sjlff 1 



4?>L*0 






<Uj 



3 

a- 



^ 



,\^j 



jSVs*? 



^^ 



I _ aU H i^^. 



^ ijijiw Jj^ 1 fcs^- 












JlL>ol I§_ LfraljLsr" ml j L4jL.-1.LV 4_j_ili^3j (jlajVI (jr -Lc ' La ? '1 U 4-j-mfjJI JlLftj^/l <j-"Li2 4 jlpr aA.*3 i tj\J—tl\ 

..", ;<^_ , \\ , u a u> -^ 

: 4J2jjt_a (jyic 2jJ-SJI tiijjJ (J^=lj J .^» Atl I jtji (JLcIL^al Jiic 

. A-llllI 1 Ajta-i-uTuI • 

.(jl \_JLLj Ajfl-mUJl • 

. Ajta-i-uTu I CjLujJ^j • 

)J~''' i ~~ ' '' ' La La j> ^L>ol 4_jjLj^= • 

./100 ^oi. 2jIjl>J! oJu* uLZil JI eJLkJI J^ jf t u^lUUbVl^L^ 

.(— iLliJjLjjJI 'A- LaLc <^-iLua • 



vr 










"to&A.l 



(j\J ( ___JjJI JlSLjJI -SL^ol (<UJ J (__)_>J VI (jyic. I La S ll I 4_J_uijJI .sLftjVI (J^jLlSJ 4_p.L__a 4_JLaC (_— ~ 4_Jjlj_ji,l 

j-lTiaj j .4_JjLSJLI j^jj-uuo a—uj\ 4_jlc (j LLaj Cj_jLj ^gjTLi.u.1 <U_ mllu jl I j LeajuJ <U_ <-al!lj 4_jjL2i,Lj Lai Ja I all I 

jL=3 (j I 4_j_<_uJi_Ljl Cj Lcj^-iSJL I J^""" 1 1 (j-uL-uI j-LL<J J (J-U-" J-Lg-aJJ 4_j_ 1 _ai!Lj 4_p»Li.a.U (J L*£. VI Ail (j^3 4_jjlj_jJLI 

: Jl^><J 4_jjlj_ji,l plj-i! (Q-&I (JjOJ ^ J ^ ^' (JL-cc^U tiiJj.=3 j . 4_jjv jJ^jjv j I AjjLaJt-a 1 4_jjJ_a 

Trigonometric Leveling ^jiiill 2-ulj^LI 

Checkerboard leveling 2^.~.\\ L^lj_Jll 

Differential Leveling ^j^l ^jj'j^i' 



jl L^___ J 4___i!Lj L^jl__L_>ijl j _ ___ I ^>__— _jLcL_jjI 4JjL_-a <3 .(^IsjVI •»■ La ■ ■■ (jyic _aL_l!l 

.4JjL_LI ^a__JL 4____L 

j__ e _j| ^____ ^j __<-_ a _a__j_a j_& 4._)jL_JLI ^j___a ^jj__=xj aj_«-*jI _, If : 4_JjL_il ^a___o • 
I ij^ 'I I -^^— a I j" -v** JljJ3 j_*_JI t____i 4_uiL>- (ji l_4J j ._jljL_JI C_>iJ Lli_< Ij_3 I ^__>l_a_a 
(_Jj___a J_je_j aJLsJI (Jj-S (j-a <Jj-^ (J— = = (jL— 5 *.l_jl— _VI J— *<J I ; &>< il I nl^"" 1 (_L_] j _Jl_si___JI J I 
.( ' »° (_L___i_JI) 4JjL_JLI p_La-_J ' . 'j 1 — i -i __ LJ JJ_»JLl 1 La j -- 1 I j I j_e_JI •»■ La 1 ■■ 



j -v 1 T i pt_Lajji ^ op-i^ 




.<ujlJLU ?— __uJ (_ja ( 11 im* 5 —) ^ae-jJI ?r L^i r 11 ^yi^J :V0 (_L— — — — 



vr 










.4_JjL2i,l l _gjTi_i.u.a (j-L-J J (jlsj 2I ?gJa '" ( jr J-C 4_Laiii]l (j-t_J ( _ 3 _<jiIjJI JlJLjJI j_& : 4 LaiLul <— S_g, i u *r, a 



.iljiJLal ( jr J-C fi-Sj-Jvji.1 lLs-SJ II (j >*■ j a us <— ij-mJLa cUjI li Ja-SJ II (jL-2 ^LHJu j.4_jjL2i,l l _g^Ti_i.u.a 

A 




(_tJ^a-a A 4 La-S-LIl < ia.iu.La 

c_JLu) Jj A-LaJilll > ij.li.i-lo 

j-a-us C^ H U> * * ll , )j.,.ijj.a 

Bench Marks : JLuthill oU>U • 

\—iu>.jua ^jj ^— ■" j 4_jJLc 4_J2Jij I qaji ■ "I « a J_jJl><j AJ-j j (_>^J ^1 y La * " (j, 1<* 2jij^>.j-<3 4_jjLj i La 2 ' ( _ 3 _ & 
4_jjlj_ji,l diLa^Lc (j-o <_jj_2JLj f— 23 (_jJ-3l 4 j 1 hJlLJI j 4_p. Li.u.1 1 (JLcH-Vl £— ^j-^-'\ cLa_2j t_ m 1 iiLLa JuJlSiIL! 
£— 4_TLu.a 4_jjJl*^j djLa^Lc (j-C 2jL_lC (_y— A LLal_2jJI 0Jl_& j j_*_l!I peJa ■ ■■ l _gjTi_i.u.a Jl pj-jvjJI (JJ.S tiiJij 
1 ^ r..^—, (jAc (J j Ltaj>J I Jj ^— 1 1 ' L-^jJ| ?-_a^-j-!l— i J 4jvl_i.u.U <LaeJ ca^a j_£JlJ 4_lrfc_i.u.a CjLa^LsJI oJlA j c^J ^ ' 

. L$-La (J-^ 3 Cr^ (J 9-»- a 9-J ' 4j Aj^— 1 (j-U-> 



V£ 










(jr JLc (j-G La-S-llI ,_£JljvI (j-a 4 j i iifjJI 4_j^ljJI ^j -I jjjj ^j -1 "' La.2 ) (_£? (j^ 1 ^-ujjIjJI ^Lftj^l ^_ Jjj-aJI (_i-i.u-->»j 
(Jj-aJI (— i Liar*. aHj *uj -j-i " La S ' 1 1 (j^ 1 4-L^LaJI 4_Ji2^?l 4_2LlxlII j? ^JLjULI ^sLjJLI Lai ^Sjjl^j j ,_£jj>-^?I 4_LaJii!l 

X r >° J^=lAJI) cililiil uLa> Lryl>2 J^Wm £_U3jV1 4_ 




c-UjjVI £_ Jj^il! uLo. ^jruj :3.5 J^ Mitl 

4_Ji2l 4_2Llxl^5 : DE 
4_j_<_ulj A^Lujua : CE 

A 4_La2_<J1 ,J>2 (J-CLJ2JI <JT f-Lijjl : AB 
ijLaLJLI (_>ujS cjIjj? <S-^[i «l<jiL)S (3^x-<w B ^U^;ll jj^a pUjjVI : BC 



CE = DC sin a 

AB = AD + CE - BC 



Lc-lc B 4_La2_iJI (— )j_mLa JljvjI 30 L&jl j_La aj^Ij j jlLo 50,60 I il-v i u j ^jlj-JLL 4JjLU iaLjJLI *_aj *u 

t^gjLiuj 4_oLflJI (_ T -1-C. f-LajjVI j J-^-* 3 1,40 ^jLjij (jaijiJI <Ul S-Lajjl c 245,00 ^^Lu±i f\ 4 La 2 « 1 1 i.jj.iala (j] 

.^ 2,35 



Vo 







2jj>u 2xi23 



DC = 50,25 m 
a= 30° 
AD = 1,40 m 
BC = 2,35 m 

CE = DC sin a 

CE = 50,60 sin (30°) = 25,30 m 
AB = AD + CE -BC 
AB = 1,40 + 25,30 - 2,35 = 24,35 m. 



:j*Ji 



.^269.35= 24,35 + 245,00 



dO^bJjpiZM. 



L^J^ 1 J^ - 



IjJlJ 4 flifcltl (Jl Q-cVl ^_ 4-0*1 -"tl '"'I jI^JLlI {«_&! (J— <3 J_I_2*J ^jlj-JLl—J Aji^_ 



(jlj-JLL Ajg-<-ul!l Jl or ? Ail (jji j A-tlajlj >JI Jl or VI j 4_j_<_uJdJI *_jjLill 2_ til! J~=s j 

4_jJ^LaJI j? 4_jJ2j_i!l 4_jJlj_JLI 

^A^ijjiiJI 4_jJIj_lII 



(jljJlL ajjjjjIII (^^L^j .1.4 



VI 











^"tUft'i £rU frLajjVI <|_ <J[^i]l £#£} .4.5 J^ Mill 

(j-u-flJ I— «J (j^'-' 3 '-^ f l ^ a - 1 < "i j : J.' pi— ^J^' ^- lSJ - ^' <J- c - ^- Se -J- 1 D jn ^j -1 **< LaJL) (JLiLtl (J j j ( ii ^ Le (__)l3j_i2J 

■» La 2j j 4_JjLSJLI ^g^TLi.u.1 (_£jlj-a (J7 _q-ibj (jr Ji2l l _gjTi_i.u.a (j j ^— i ' ^jlj_ji,l (Jl o t" 1 11L j ^y" La-SJeJl ( jr J-C Cj\ a (^3j 1 1 

Aa 4_al nitl JIcj fi*lj_2JI ^yb : 3 
Bb iaL^JLI JIcj i^lj^JI ^ : b 

b - a = A z ^UjjVI 2_ j^iii 

D — 3 + /A < iLuila = D < laxala 

b - 3+ Z A = Z B 

oLhJt* .2.4 

: ( ° > ° J^~ I Mlt I ) (JT jb J 4_ L i. U - t JJ £ I ('r->C I Aj^lj £yj (j I j_JL I (JJ)*"-MJ 
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METLAND gjj <> jljil :°,° J*-, All 

3 I a.i.u.1 1 

c-jIjJUI (f 

o_& a i_3 J-J I 3 jia-ua *—us aj 3 J ' ' *~"* 1 **' ' {J-3-tTLi.uj a < la ' i La >. ja^ij 4_!^L». ^j_a a jl LaJLXl a_& < il >SJLl 

■ dilj-H-iuJI (J^jLv j i1jL-uJl*JI I g L> I J J 4_uJl*-<5 <UljIa i ul (j^l fijL-LC 




Z sJUu^Ji <Ual2_4 Bjaj^a LT^ J J ' a """ j**'*» 3 ,9 4_j.u.iTaJ I 4_<_uJl*jI ~~ 1 

) Ij-Lt—iToJ I (J—aLv (^glL-i-u^a ^ Le 2 j j - a II J) J. ' d**"\l J? A *-—<j"~"a 4_j3l_tiat 4_<_uJlC _ Y 

i jL3.1-u.ll 4 La i ul a ' 

4_jJjjl!I ^LuiJlsJI (JjJju jl o i ii a~ i 



VA 










^L».-jtl ijjiji/l Ojjjjjl 



UjLl^I ^ I 







:<— ilj-Lt-iToJI (J-aLv (JjJuu 4_2jj_L3 • 
( _ 3 _JLc <_jlj_2i,l 4_jjvjIu tiUi j AjLJgTLi.u.U (jaualJ 2 JljvIj 3j_a (JjJljlIJI ajj j jjv. I Jl AjLJeTu-u-a (j-o j-ljuj (JjJulIJI 

.Tc-tislj .sIjjji j 4j2Jij <— i Ij-Lt-iToJ I j g laj (j| Jl ( £) jLa.i-a.tl jjjJlHj j 4^>oL2 4_j-,aii- 

t fllj.La.U~ <— 1 

(J-q.d_i.uJ 4_uj_ul ,_^j_i- 2I j (j _ljj__I_I Te-tl a L——1I I gl—j-Iaj 4_jj_l_ La_bl J__>-l _)l_lj___a (jljjJLLj J_>-jj 

?j_>. (J— — = — Jj—s&jj j _)'M J '— *-— ' La dhflj-^ (j^! * * 1— — LLa 4_ujjj2 I 3 1 j_— — i, I ^_ 4_c.L__JI j gl— J .(3j-2J_!I ?"~ , „"lt 

j_j i_3j_>. J - "" 1 "■ ( jr -tc (jl fljiaJja (jl?j_j>JI j giaj 4_j__) 2I iLa-j <is J_Lc j jL^>JI Ja-j_o *.LoI <3 jj». 2 1 (j __= "* 

.(U) 
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ff^ 



Ljb^Sdt-J 




4_ujaJ^I alj^-ull 4_ Ic.LLiII :V,0 J^-i Mtll 
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^J Lfl-LLa-La j-l£ {j\?_jj>iJ} 





rj\ iiiUia jlfjjj] 




iaj^jj^l fllj-t-ail I2_ 2j_&LLaJI Sj^jlaII :A,0 J^iAjM 
3 <* I fl-aJI (j-a (j^j 2I ' a Lsa-lll (_L2-ij ^L>ol (j-nAj (J^=xj <Le.LS.aJ I • La jj ^- 1 jLcijJLI tj'jJ-S oL><-)l 

jlj-JLl fijLcLa - _>. 

4JI t" ( nVL j jl_^>JI 4_!^». jj^-f l^ 1 - 1 -" ct-^'j-" J-i-^* 1 ^' (J - *-^ 3 ct-^-'-" (J-aLxJI (_5-lLc- c ■_ Ju ^jIj—lII 2 Jl-cLs 










: jLg-^JI (jyic (j'jjjJI JtP'-^ d)''*""' ^J J . f - L i a VI ^j L-u I L o i±J!l<3 ^jjj=xj i±^j^»o jLg^JI 

Vi j L a-i- u - U tiij^tlb Vi V2 jj-^-ll (J_^>- 

.(1.° 




V2 f^3 -f ©- 



x_iajv 2— 2p. 4-o> a ) 



(jlj^il «JL£.la : \,0 <J^u 



<_dj_silu i^-lso <_! Jt^ta J^~ ' "'.' 3 3 i "^ A (_7-A J I j . .. A t 2 JlcLSJI 3 La i ul^j 



Ihttll .3.4 

(j I *— a jLLal j V (j-\_> LJjia ?-jlj!b a^.u.1 2I ^jjut-a (j-o jI (_i-iTuJ»JI £jjO *j La 1 ■■ a (j^l iJji-J-C ( _ 7 -4 <LaL3JI 

ujJ j jL-J-^ (jit ^ iniia (jr-Aj •j'-^- ^ *-*tL^ CrA9 ■( ' '° J^— iSJI) j^La? 4-*-JJ? jji ^^LllcVI JjiaJI 

. <— 1 1 NTlc-P-Li-u 4 
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.<_j|jJL«JJ 4_»JjjlJI 



AY 










£ 
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■ — i 
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°3 
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i-Ull : ^ *.» J^ull! 



. -ia-<-ula (_)iajj| 

■l£j~*± ' "J-^ (*^J (J^ 3 (33^ 4-aj-<-uj-a cLa-iLl : dlljUll 
jILa JjvIj = BJlJvIj 4_La_2j 

(jlp-a = ^j I **' La S ) .. 
I JJ=xji j Ji-^ ^ Aj^J = JoLSj Cj^Ij ... 




iljJLtl (Jj« <— s Ul ijJill Ji4 ZjJu^j :U,0 J^aulII 



Ar 







2jj>u 2Lu2j 



: <LaLsJl c^\j^ ^SjjJo (] 
?ljjJl3 *— a 4_t_i.u-ujJ I ^ La i ujJI .4_Ji2 2 I cj-Lt-iToJI *_Lal_2j J_»*aj_! <_jlj_2i,l (J^LJw (j-a j . Lj-S^I (jIj-lII '^j'^ Juu 
2?.Ij_aj (— 1 lj.TLc-t-i.uj jJ I j-jJlJsj j 1 La *'• II jJlju jLLa^l jjJlJij (jj ^"""'J*'* -2?.lj-fljl (_ 3 -l-C- 3j— <Iul_i-a J uaJtlLLa .4_aLSJI 
^_ Lai CjLvjJlJI jJuc (— 1 Li-u-->»j ^jjJ=lj <— 1 l^p-aTu-i-uJ I jjJ_2j j ^ La 1 ujJI sj-n-iuJI «b j-a-s (^ li-II r*"-"*" "^ (*\P' 
(J-uaLUI ii_>JI ^j-^ *•' JLjj' ulLlJa C 11 >" a"i 1 u 4-ui4->J i_uLiJI 4_£. a.g_-»J, ' al tU l>IL»ILL<-u Luvhj /J a 21 <Lg.a.q_>JJ 
(_i_i.<:LV x— 2j <— ilj^La-tHI jjJl^j ij—iIuLba <_jlj_2il (Ji-I J (^yLa-mjJI Sj.n.iuJ I Jjj^ *-2j i_£>J-JI J <— 1 IjILa-iujj JlU JJusJll 

.(_ijj_SIl!I 



: 2u0fl ^ Sf Ij&l (^ 




^k,„y[ ixSiVl s^^Jl 



jjjiIjJI Sj * A i T j 



Lpllu«¥l ol^uui > Y,o J^> All 



(J^i_i- ^j-A Ci-Ca 2*.lj_SJI (J-;l2 .jl_^>JI 2— jLa_i.u.a 4 La 1 uljj LaLSJJ ( _ 3 _<jiIjJI jj-j>Jll ^_ 4 j > nIjJI 3jjt_iuJ I (j-ijvl 

.^U) jj (Jj=j_iIu (jyic 4jLiILa idJLaJI (jf (j-a t^-il "tl jju 4_jjj_u2l 3 1 j-mX I 

.Cjl*.ljJi]l (jiajuj 4jlLaI 
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N*3 N*2 



CjI^Ij^JI ^AaJ illaf ^Y,0 J^atAJI 



N«l 



°3 


N°2 


N°l 


S^I^JUI (J-u^Lij 
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gal aJLlI JJjlj jLLoV! f&j ^jJl2j 
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<GL>J! fl *J * '"'(j* 1 " " ' i ' " f^J J-'^^^ 


2 


6 


9 






5 


3 


7 


J,U~,„tl.9 ^Ultl j .. |S~ , . , ,,-w. ,-il^~^ ,H 1 ^aij j , 1 "" 


0,225 


0,763 


1,397 


c-UjjV! S*!^l 



^LfijVI u\y> h^= '- S '° <X$-M 






<— >lp 



Ao 











/W12- 






3 JLi* 


2 JlfLo 


1 Jli- 


ciUI^sji 


2075 


1404 


890 


^ U , „j tl 4_jii2 2I aj-t-iToJI 


2075 
4150 


1404 
2208 


890 
1780 




2275 
1875 


1468 
1338 


990 
790 


LjLlJI LolL-u^I cj-lxjuu 


400 


130 


200 


5 '°i\ ml! 


r / r 40000 
f / f 40 


r / r 13000 

f / r 13 


r / f 20000 
f / f 20 


lOOx^L^ii 



(J_«jv (jr JLc JlcI— uu I Ju& j L^-uLv (jyic j! 4_aLaJI ' kL>- Lai Ci-lu (_£j-il -S 4jj-m3 ^jlj-ta 2^Lc J^_j3 4_aLJ2 (J-=3 *-a 
( _ 3 _<jiij (_gjTi_i.u.o 2— (j j_=xj lA^>- t^jLaLSJI cr^ 1 ^ L *^ 5 J-^ U^ S- 1 -^ <— il^-lj-SJI (_>=3 (j) * JJ?J ' ,<a ' • LaLcs 4_j_<_uij 4_aL2JI 

1 La &a 



A1 







2jj>u 2Lu2j 







:i_(j>o A 4 U S < 1 1 (_jj_mLa ,j^3 La^LLajl JJ 4_La2_L!l (— )j-<-u-Lo -SLj><j| L^J' 'M 
. ( _ 7 _SM i^j^luia jL^>JI jl_La_L<5 (J^L>- (j-a ^)j^~- ' («u D <LLa.fl.il I j /\ 4_LaJii!l £j-lj u'j-^' f-^3 

D <S£.ljJi]l Ju*ajj /\ 4_LaIii!l (33^ 4_aL2JI *-^J 
J3 3 La 2 ' 1 1 (jyic. A <LLaJiIj I (j-a jji 2?.lj_SJI 4_2jj_La oL><jl j 

b - a = A z ^UjjVI 2_ jj^i 
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Az>0 



jJa^ pLijjVI 4- (Jj^' O^y :n,0 J^auii! 




4_*jill 



HIH 



^a^?n^ 



rrfmiJTt3re5TO 



Az = 

jll ^UjjVI 2_ J^l (j^u : W,0 Ji=u 



AA 











Az<0 



.Lc^J-u pLajjVI I§_ (Jj-aJI _sl ^j| (jyJLlIL j ^j-i" LaJiJ (j-u ct-^'j-" jl*_<J1 (J^LlSJ 4_jJ2j_aJI 4_jjlj_jll ,_£j^>o 

jl lLs—Sj (— ij—iola (j^i-*-'-' 4 — ^J-* 3 -^ 4 — ^'J-i*' ^'J-^l (*-*-i J ■ 4_i_iJjj^i jl 4_jjjla Lai (jj ^— ■" 4_t2j_,a]l 4_jjIJ_jJLIj 
4_jjjla ' ~ ' I e. LLa.3 {«Ui-ujJ Lai 4_jJj_LaJI 4_jjlj_jJLI ^.Ij^vl £j_ja i_3J_Jlj 4_,i]Qita L&jjL^ta JaJL) 4_cjj^j^a (.^ m > nl_La 
(— ij-cu-La 4_2j_*Jl jl *.Ljj^.^xJI i La j La >• j (_i,_ulj^/l J_aj 4_jjU,I (_£jL>iil j <"ilj LaJI j JtjJu>JI • f \^— > ■ •• j J)j La 1 1 

.4_ajl*_a 4_jjlj_j^j 4_a^Lc (j^a 4-lL-oL-uIIjI 4_2jj_LaJL 4_LaJL) 
<LaL2JI (Jj-La (j-a j_i_=jI £j-i" La.2 ' (j-\_> pLajjVI ^_ Jjj-aJI (j^=xj LaJiic jl (Jj^-La c- 1 La-SJl (JjJ=lj LaJ_Lc 
4_jjIJ_lLL 4_ l L>j>J1 £ji_<i (j7 -a_i.uJ j -'J—* 3 (J— ° j *i^-iT j|_^>JI (J-Sj 1—^2 aILj '"'I Lajje^a 2 Jl^i ^ Le 4_jjlj_jJLI ^j_j>,j 
x_tiajj j A <LajJL*-a ■* La-2 ' (jyic L^ILaLa x_tis^j ^jLj 4_jjlj_ji,l oJJb (JLcni j_£j^><jj 4_jJLxxlJLxxl1! I 4_2jj_LaJI jl 4_Li.iAi.u.l I 
^ La S l! I (jyic 3?.ljJi]l JL3>-Jj . B L^Jj-i-u-La .sL^ol -ilj-tl ** La-S-lH j <Lajl*J.I ^ La.fl.Lll (j-u iaLi-u-LI ( kj^aULa '£— (jlj-ji.1 
jl_^>JI tiUi Jlju (J-S-o B ^ LaJill I ( jr J-C icjjisji.l 4_al_2JI (jyic jLg^JI jLLa-La «L»-jj jL^>JI tiJbj^j (jjJi-J J A 
«U>-jj *s_j I nAr i* lj_J2 jj>-jJ}j B 4_LaJii!l ( jr J-C 4_al_2JI tijjjj J C <LLaJilll j B <LLaJLLtl (j\j 4.sLuA.\ < a • tsu La Jl 
(jauaj-j ^j^I JaJL) f«J5 U 4_Lail!l (jr JLc icj-tisjJLI 4_al_SJI ( jr -l-C 2*.lj_£ Jlj>- %3 j U ^ La-SJLIl Jl jl_^>JI jl La-La 
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aIlAuiU ^Jlj^jH Q^u :U,0Jj=lA. 



<LJ Jbt <lu4J 




tiJJi J fij^l jJI J-iiJ tiilJU AJ-SJ J Lg-Lo I IfllLaJl (_yJI iiaiill Jl *-»*jJ S-H-J^JlJ! 4-jJ2j_i!l dlLJlj-JLI '£- LJLpJ 




A laS all AjSjill AjjI jjaII jjjjj : t . ,0 J£i3dl 



(— IJ-UllXI 


(3^1 


(~ ) i<ajLHll 


(+) s^-jii 


iia-m 


167,280 


- 




1,632 


R 


167,602 


0,322 


1,310 


1,517 


1 


167,936 


0,334 


1,183 


0,886 


2 


167,091 


-0,845 


1,731 


1,675 


3 


167,277 


0,186 


1,489 




R 




-0,003 


5,713 


5,710 









-0,003=5,713-5,710 
-0,003=167,28-167,277 

jCjo3 = 4_jjlj_jll (J-aJ2 (Jj-^J' 



.«U y-j-^-mXI 1 U-^-tl ^Jjuj V JjjLaJI I Jui ^j^ 



^x. 



. . \ I C^j\h = ((^a) 4j r a-q-c u - U l_Lai»JI 

5 = o Jl^j3 iiLJajJI 4_lJIJ_JLI 4. 

10 = <±J Jti-j3 4_ol_*J1 4_jj1j_jl1 4_ 

20 = (in Jl>-j3 <L^iaJI 4_lJ|J_JLI £_ 

rt ( iljjj I g ^Jj k3 (J— C J 4_1_iJjjJ(JI 4_Jjlj_jJLI ^ o i n" J ^—tijJtJI oL^-lVI 2— 4_l2j_i1!I 4_Jjlj_jJLI (_£j_^>0 L_«.^3 

.(—i-ulj 2 I Jl^3 J 3jLu-U.ll Jjj-LaJI *Jjl_lil^5 J ' ^Jl t^3-»l! 4_LlJjjJ(J I (Jl) Lg. LLa^J I 

Iaj^-ijmiJI i_olj_tll .2.5 

4_jJLlui,l <— iLaLi.u.U ;jj^~ '"' j4-olJi]l (Jj^a <j-<3 (_}^I I g •+■■■• a -S'j-ll • La all I c_<-<-uLLa ^-J cSj-iiJ' d)J^~ '„' L-ajiic 
J_t*aj_j j jl_^>JI I ^j*^ x—tisjj BJljvIj <LLajJt/a ^j_o 4_jjlj_LtL aLlSJI » jiaj i ■■ ' 4Jbjla j_lC i La 2 1! I j jL^>JI (j\i 

(13 iLaJLi (.^ i j ( iiLLo .sLj>oI Jj ^— i i ' 4 U ^- 1 I ^_ _Sj_jvj^a jl_^>JI j aj1*-<5 A 4_LaJii!l <— ij-cu-La (jl Loisji lil 

l£ A SUa;tl ^lc 5*1^2 : Jp\ lA+*]\ 
ljj 13 4 La S ' 1 1 (jyic «*-'j-^ 

2 y- B 4 La^lll ^yic «*-lj^ :4_jJLi!l 4_JuaJI 

2 ,J G 4_LaIii!l (jyic <>*-lj2 

3 y- C 4 La.iilll ^yic 3*-lj2 tiitJLi!! 4_JUaJI 

3 (J D 4 La-S-iJI ^yic 2*-lj^ 
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*j^+Z J\ ~<p\jA\ Qtuj :^.° J**^l 



( _ 3 _ial (^jILui^j (__)l3j2l Te-La '" *_Lal_2j (j_c sjLlC (JT ji 4_la2 2I <— 1 LiIa-lII • La j La ~- ? I jl Jj" ; *^~ ' II ' '-^J La >• 

CjI J jj" ; ^— . 1 1 , U V , La 2 ' f-J-*^- J 4_Laj^>JI (jyic diLtisLai^V I j diLcLijjVI ij^^J • La j La >• (j^J (— )j-uilt, I aoLl^j 

Ja-SJ II J ^— - 1 x_«jxj ;_£ Jul tia_>J! a_& a >j_a jU Jj""^~" ' ' La^- ydA )j"'''^~" ' '' ' La.3- < la-iaJLa a_& a Jjvl a < la-iaJLa 
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jj" i^— iJI Jajiai. (_)*3lji. .1.6 

:/_Jb La-i3 ^J ' a "" »J *""""* 1 ' (_)-altti. jalli^xjl 1 La a La -- 1 
, U-Ltl (_jj_i.,j_La jji OjLj JlvIj <— ij-i-u-La cHj li (J^Jla JJ)~''^~~ ' ila-i* (jA^- 4-*^lj-JI i-La-2-IIl f-J-«^>- * 
^■jL». tiiJi (jlu= jJ j (jy^** 4_LiiL<a 3-fll>. J^"~ 1 "■ (jjJ-C- jj" < ^— 1 1 1 1 La j La >• f-Jjjjv ^)j^~ '" (jl V 1 -?^ * 

.^_aUI 
juvjj V 2il_<i CjVLv j-l1<j j Bj^LiJI CjVL^JI '£- VI jj Il^aJI . Laj Lai> 4_ *-LaLJi3 Juvjj V • 

.jlji^jVI 4-L^-i-uJl CT ^ljVl 4. JlcLuj j ijujiAII <u)ljljooVI '£- jjli^xJI .UjUv t_jjLsli • 

.Lc^jic LjJijac. Jj"' : ^~ ' (jj-La^ (l^V jl Jl=»oVI 4^>-J-S <jjJ-cJ ^»lu>o1 ;JJ*"~ 'J • 
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A S La « 1 1 <j? Cr ic JJlj I jufc (jLa cliLSJL»JI j^3j_a Jl U4-70I Ui^j jjIi^JI i-LaS. a3j Jllj lil • 
l_L^>ol I <d==i jjIIi=xJI tlaS. aJ3j (JJ3 lil Lol '"'I HL>JI j.^jj-3 J_Lc 41«i (jr^'J *-_J-^ <j- c - 'jW 11 

(^jjli^ail Jj^LiJI .2.6 

(j-a (__)li >Jul (jL^=j lil 3j.iA.i-a 41iu^ (j a^=xl2 < AjjalLL^xJl 4_LajviJI 4_j£ aJlscIu-uIu-u <UjvI (j-a /jjJ' ij^> ^Jul - 1 
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\ 24.67 = 



\ 55.50 = 



3 f 12.33 = 



Q.2+0.40 + o + (n xl0x37 =(4)V 

4 J 

'' 0.20 + + ^ ,10x37 x = 5 y 

J j z, 



(5) V + (4) V + (3) V + (2) V + (1) V = j^Ji <*«. 
12.33 + 55.50 + 24.67 + 83.25 + 12.33 = ^1 ^ 



a loo. 08 — J_,L>JI ^-3=^- 



< >L u±s- aHj a jlsjil I $^°i ^—23 (jjjJ' <LaIa-L»l! 4jj aHi^xJI 4_Lajv_>JI ^ya c j^ui\-ua ^y&\2\ Aja-<-uJ Jj^""" 1 <a ' 

(— ) j LLa 1 1 (_)^3j! 4_*_Li3 '-y^ c^J - ^ J^ .CjJ2jJI (j-u-fl-> ^- A-Sj J J-^- J^ (*-ij J^ J-^" (J"* 3 Ajij-i-uTlU <Laj}L!l aj-Sl^iJ I 

j_i>JI (jv J i^LaJI ila >JI j_& 6.00 jj",;^-.ii iU >. 4_!L»JI o j^ 2_ jj ^— j'^ 6.00 <_ )j_mLo < jr lc I ^"jj ■ ■■" 

• A-Sj 6.00 jjjO (j£l <—i j.iol.1 1 dlli <LvL-ui.l J J-^>- 6.00 £ys (jyicl LflJg.iu.La <_y-J1 <JvLjJLI ^JJ^"- 1 "' j a-Sj-!Ij 



\ s t 







*U Q-lju^J| ' J G_uujC_3 










4j Q-utj^jl ■ ] Q-uuuc4 



4 flUi<>U Ajjjpi^sJI ilaj^iJI DA,*\ (J^— 3 uJI 



: 4_jJLi!l ' - ' I j La ~- 1 1 f-JJJ (jlsjV! jjjO 4_*_Laii]l £jui 2— ja-ij-!' J j^i><-JI ajj*jv jL>oV 



(6.00) jp^a j (7.00) j>Hj= j (8.00) j>l^= Jib S-i^^^II ^UJ.1 <.,,,,^ - 

(7.00) j (8.00) jj'.i^ntl Jib j^JI (**** v 



(7.00) ji^ ^U- + (8.00) jj^ ^U _ Q 
(6.00) jj^ ^U + (7.00) ji^ ^U- , _ 

O ^ — / f<w5=^>~ "•" / ^ — o p^>- — j-^*^' f'J-*^*^ 5 OS'~ l ~ 3 
J (6.00) j$luJ==il\ Jib AjvLi-u-U Lg-La rj-LaJ J (5.00) jjII^xJI Jib 4_al mil i_,.Ltt.->d j*-5>Ji f*^>- t-iLcajJ 

: Ajta-i-uTu I < laxala >-Tl>. f-LajjVI i La i u all a ^_ <t3wLmJJ oJJb < m i ^■" 

(aj^iu*!! i— ij i ii i a J ^jj'i^-vJI ilajJI (^jij La f-LjjjVI i La i iijXh) X [(6.00) jj"i^-i1l ia-Luus - (5.00) jj*?^-itl ia-Luua J = aJjJI «» 



^ ^0 













aii«i 



I -l^-"" 1 Cj_JL=l2 jUajJ^LjJLj Jj"' : ^~ ' 'k -^ (J-^s (J-i-l^ A3. 1—i.u.t' 



:1 Jllo 



YY- 



rr« = 



C 



£1 



oo 



= W jjli^s J3. 1 Ji A3. Uul I 
^ "I Jjll^=3 J3.I J A3.Uu.tl 

= ^ £ jj".;^-. (Ji.lj A3.Uu.tl 



Oo- n)j^3. + (n- w) jJl* = j-iflji a^^s 



, 440 + 330 , 330 + 220 

IX + IX = J—" 2^^-, 



^ 11 • = Y A0 + YVO = jj^l\ Suu^a 



440-550 



r f oo = lx 



A^jJI aUa^3 



: Y JU* 



<— 1l3.L1-u.tl UL^_u±a jUa-^J^Ll! I jUj30 A-j 1 is A J'^— ■ ■" (_5-U t>°J' ** *IaJ3 I§_ jjli=3 (J^ 3 ti* - ^ A3-Uuil tljjju3 

:aU!U!I 



a ^ Y * - Y 1 JJ)~''^~~ ' U^3- (J3- 1 .S A3- Uu-<3 
A YO' = Y £ Jj"' ; ^~ ' U^3- (J3- 1 J A3- UtL/J 



\ n 













(jTV - Y Y jj")^— . J-ai. ( JS> I J 4jv Ltxi-a 



y 

a VA* = ) i jj" ; ^~ » dai*. (J^'-S <JvLtxi-<3 
. Ajij-i-uTl! I 0J-J (j^-°j^-^ <*-^P' J J-^- >1 ^' ^3^^ ^^3^ (^O.OO) <— ij-iaJLa (jy^>- (__>l3j2l oJui <jj-<-uj jjfe ' _i j I La 1 1 j 

(Y< YY)j^^ + (YY< Yl)j^ + (Yi< Yl ) J a^ = j^tl s^^ 

Ai- +11- + YA« = j^>JI ^a^j 

a MY* = j_i>JI ^j-i^— ■ 

(Y<— U)aj>j + (Y^ >1)^j + (Y> ^U)aj>j = a^jJUm^, 



6 + 4 

(^ — xiv 



4 + 2 

VAO + ( ^ )(0V 



■110+ y (iA- -OV) 

!♦♦ + Y«« + A- 



<U< 



» U- = f-i>5' < ±*^* 



\ w 




AJ-i^* uA\ A -UjJlJI 



dl 






4?>L*0 



2jL>.Llu11 <— >1 t h«w 



a* 

*3 



V 



^ 



,\^J 



jiS^iJ 



^^ 



i^Jti-^. 



^ iji^ Jj^ 1 £**!• 



ul^miuLuT' 4*-L*» <Lu.ua.u4J 



: <L2j_*^a (jyic BjJlSJI tiijJi-! ^)j^--'j J <^aA!l I jui J -i^— •" LsJiic 
'"'I se La i " 1 1 j !j:r u2\j2\ Cj\j>~Lu±ja <_i Lma- • 



S Sh 







jjl jLllcVI (j-UtJ JLi. 2 1 *_a 4 iLijIajl (j_a jl dajlj^>JI (j-o Lai <— )LvLi.u.U jjJlSj j <_jLlxlv ,j^~ i 1 ' 

jJwG LijI^ «LJI (_^| 4_jJLjIL>JI tijUvL-u-U Jjjj-La (j-c Ci-i-u-J j (JT Ii2 2I i La S i ■■ 1 1 J^j^-La (j^i (_i-i.u--><j (_jj-!l <_ iL>>Li.u.U 

: LqJfe a (JliLvLi.u.11 oJlSHj (JLli-uL-uI jUt^« Juvaj 

4-JLijlaJ*l _ f 

0Jl-& j_l2*j j t '"'I se La mil (j\JuJ I j-n.. I "<-*■*< .J I ^— ■ ~.T j] (Jlj_LaI (^-^ <— 'L^Lj-J-^ JL^-1 (jj-L 1 4-2jj-LaJI 0J-& Jl^Haj 

. L$j r I La -^ I (_^I ^>-J a Jul! Jjj-LaJI <jj.il (j-o 4_2jj_LaJI 

ilajlj^>JI _ <_j 

■* La-> i uj L#J2 ^j"'^""" 1 .' (J-g-Cn-uJ I ^ ; ^~ ' 1 p_<-ujJI f. LLaJ> I (j^l 4j>db r I La a» I (jyic (jLp- 2I (J^jlj ^_ (_£^IL><J L#JI («-C.J 

3JLj-<-u j 

:(_j!l Lj^aH '"'I seJa-mXI .iL>oV 4-a JlJcTh-u-U <LaL*JI Jjj-LaJI p J 1 u Sj Jj^— • <a ' 

Lt^-uL^xJtl <Jj-LaJI .^'^ 

Planimeter j^ajj>Ll!I == 5 uaL>* 2j $»4 JUju ^1 ^ Li j d»3 * juLu * 2jjla u &$ 

Cjli (Jr JU3\j^\J I . -^j . ^ V 4 J'^—'/'l *^- — • ^ t I ( Jj_LaJI ajLJeTLiuJ J 4_ajQitII <— lLvLi-u.U (j-t._j_*j] ( ' J^-, ,-;,tl^U*>l) 

.oLol *u-ujJL 4_sloJ3jJLI ^.Ijj*. 2I (j-a ' . '^~\)~'* J-*J .tliUljjJ 21j ^ljjLljJI 



\ M 














Placom KP 80 p_$j 5^ jiui>b : > ,V J^All 

.SJlC «*-'j-3 J J^~ ' "'^ -5jJ->- (jjJ-C- JLt-ajJI 4_<jiJlC. j'j-al (3d>^ O^ 1 J^~* '"^ <LvL-u-« J^~3^ * 
li^-p- jL#j>JI a I JlJcTh-u I J_Lc (jLlJLv tiJLLii j .^jjjLSJI a I JlJcTh-u I <3 £yi j ^IjutJI (jjs (JIiIjjJlJI 

.<L>*jL». t^jus aj tiiJi £j-<-ujJ *u (j I a I J^""" 1 ■"<" (_Ji>*I.S (J-SjJI -x-uz aj (j I Lai 

A=f(R f - J R.) 



(Final Reading) ^L^ui s^ijiii - R f 
(Initial Reading) ^Luij^i 2*1^1 - R. 
aIjl^i^L f ^L>oi q^v jU^J d£L>Xi Jj^ 1 (> ' (Instrument Factor) jL^>ji J^L^ - f 

- 1 Y . - 



JjLJIJyail! 










A = f(R f -R.) + C 

.Z/CrO ) j a uaJI Sj-il-i (jr cJiJ (JT ji j (JjjLSj pJ 4jvL%cl4 tiJl_L<i (j I (-.i-i-i-uj ' 31 itaj jjk j OjLj (^ < (jl ^^p- 

.jL^sti! (J^lji! JjJ^JI o-a J^ie 3 (Circle 

A-uLlix>JI (JjJsaJI .2.3 

4_«_laILL<5 4_L<jjJ_(ji (Jl ^— i ".T Jl I j-i-s- 1 . .. * (_j Lma- -ilj-U (jlsj^l p j i ■■ Sj (jyic 4_Sj^laJI 0JlA JLaTnj 
J-LL<J J 4_LlJj LjjJ I <J_jV.sL*J,l (JLcJlLjiLj L^jLlxLV Jj ^-— I <3 ' lI^L^O Li)_LC. J '" - „ ^"' <-"-»' <CjL*jjJJ ( clj On!, L=J 

.IjLV 4_Llli^» I n^o* p. LLaS. V I 4_n.aj j 4 Sj3 \ 4_2jj_LaJ| ^JlA 

Aji *U L^J^-I (JL=J_iIuI jl ' - ' I " I" -1 *■— I 4 ^ U" ; a 4_Jj-uJiiji J ^— i ".T J| 4_LiJaj 2 I 4 » U^ll pj . .. *~ jLc JlajJU J 
(jy ic (Jj^irtjJ (JL=J_iIu jl c2jLvL-cl4 (_>=3 f-*-^ t^i"^- 1 ( -^J^ "-*-*J J i_£J^»- (jA' 1 J^"""* "' (J - ^ 3 4.JvL-cl« <■_ lLi.aJ>0 
Jl^— tSiV 4-LloLjJI c2jVj>mi JLsJlL-uL <— )LvL.u.U (J^JU Jb La-J^ J ,4-IlojVI 4 »U^I1 4_lij=xJI 4^vL.u.U 

: 4 ^ lx", * a 

Triangle dJLUI • 




.^LcoaJl! Area -jj-ap 



Area = ^S (S - a)(S - b)(S - c) 



\ is 



JjLJIJyail! 









s = 



a + b + c 



SQUARE gjl\ 



D 



ct 



B A 



AB = BD = DC = CA = a 



Area = a' 



RECTANGLE J,tv„„u 



D 



B 



cti 



^ YY 



JjLJIJyail! 









AC = BD = a 

BA = DC = b 
Area = a x b 



Parallelogram £}L_>Vl (£)1>i/> 





AB = DC = b 



Area = b x h 



Trapezium <_aj.-ieJ.tl <u<_ 




^ rr 



JjLJIJyail! 









Area = [(hi +h2).b +a.hl + c.h2]/2. 




Area = [(h +h).b +a.h + a.h]/2 = b.h + a.h. 




Area = (7i.r 2 . 6)/360, 




Area = 7i. r 



\ it 



JjLJIJyail! 










Area = (2.L.r )/3, 




Area = 7i.rl.r2 




Area = r.L/2 





Area = jr. r. Vr 2 +h 2 



^ Yo 



JjLJIJyail! 












Area = 2 . ;r .r. h 




Area = ,7r.s.(R + r) 



'Lu L'av ' fljuaJJI JjjJLaJI .3.3 

(J-g-Cn-uJ a pe_)l j_(ji /Jl jjIojV! ^c j i ■■ Sj j^""" 1 q ' li*-^*- ^ aj-tlaJI iliL^LmJU < )L-oj»iJ Loa-»g 4_t*aL». <jr^3 

t^jyJb L*-i2 L^jil 3j ' ' <— 3_3-<-u L^J 4-t*aL». (j-uljJ2 

Trapezoidal Method oLa^seJdtl *Luif i%>i= • 

Aj^L-uTLa aLi.ix3I 3 JlC Jl I j'-N-l i -< a <_i Lma- jlj-ll (jlaj^l ^i i ■• Sj jl <JliL2j^tjJLI oLliIuI 4_SjjJo ^_ (__)l3pj2j 
jLjjIoILa jlja-cn 4_J t_3 1)— ?e-La 4_i_iTu j-C 2)1 i<* ^ i n^ j ^~» (jl i^_^><J (j"UJa_«-C jjJlju j-t_ J <* -i tall x 1 1 <Lbl— mJJ 

.(j^jja^jul jjjui j-t_) 4 -: taj ' a <L£Li_cL/5a 



1 Yt 



JjLJIJyail! 










E 






Boundary Jj^l 










J3 


on 

J3 


J3 






c 




J3 


J3 


r- 

J3 




,5 


CO 

J3 






L 


L 


L 


L 


L 


L 


L 




B 






chain line lW*^ ^ 


A 



<-£ja2a 4_uco J^-> ■" ( _- P lc 4j>-Lub4 : Y,V J.^~ i, >"i,tl 



(j-U 'JT* {jJlXJU (j\J 2 -i Un"< ^ 1 1 <LaLmJj _ -L 



:ct JLUL^= ACDB i^LA.\ c_jL^ g^^ V,\ J^j Jj <> 



h 1 +h n 
Area = L.(— l — + h +h~+h, + + h -.) 



L 2 ' "3 ' "4 



n-1 



• \ - t - 



'cfch 1 



' ' ' J^~ ' "'^ 4j>-LtxL^ t_<.ia>. I 




^ YV 



JjLJIJyail! 









<_3jjtJja <Lj_£i J^— i r"i (_yic <L»-L-uja : V,V (J^~ i i"<tt 



n-1 6 



LbjJ 



h, +h 7 

Area = L.(— !-— — - + h~ + h~ +h. + h c +h^) 
v ? 2 3 4 5 6 7 



:(j^ij-° (_>jjL<-uI (jjJ-C- ^^"'7* O^""" 1 ^ ' (j-LSj-LaJI cA' 1 'J^^-J-t' ^-IaLSj»il <-uji1!Lj 



2 , n/: 2.16x0.81 

*f 1.06= = jj- 



2 t lt 2x1.11 



> 2.17 = 20"+ iO 1 = it>" 



£>*>J.I 



jLSj-SlI/J OLljUi] (JJjLuuT (jyic L^jL-lL>. (jJ=L^J 4_jJLui,l d)L>.L-u-»U <Lx.mil Lj 

: (JT Jb La ' . i!L== i ' <JliLaj_»LJJLI 4_ulu ^jjjLJa t_<.i.a>. 



Area = L.( 



h 1 +h n 

— !— + h +h~+h, + + h 1 )=4^LcJll 



L 2 ' "3 ' "4 



n-1 



^jij^jlII juljJI (jjjLS-0 _ n 



\ YA 






(2.50 + 3.03 +4.05 + 4.51 + 4.18 + 3.48 + 3.52 + 2+ . 2 ' 61 ) 1.5 = ^o- 



2 ? 41.36 = ^o- 



: Cr ii 4_Jl==l!1 4^>l ,ntl lil 



2 f 43.53 = 41.36 + 2.17 = j- + ,j-= a- 



Simpson's One Third Rule cjs^^^ *-%>k * 

.SjJl». Cj_iL== lil I . ^>j ■ a V ( J.q_'Cn.uJ j clj L2 jLSiil, I ^LliIuI 4_2jij_L3 (j^o Jj_sl /J-sLjJ jj La »" 4_Sj^laJI 0jui 
(jJ=x^jj .,*_2L==j-<a ■» La3 (jT IrtJ-a (j^l 3jLlC J>jJl>JI (j_a JoLSj Cj^Lj (J^ 3 J'-p £ -' (J- ==1 -*- 1 l "^P* 2-tise-Lo ^z>j2\ 



(4X(^jjll Sj-eVl)+ 2£( : SPJ^ Sj-cVI) + h n + hj ) — = o^LuJLI 



• ' J; ; .' 



: Jij>0 JfrJ LmJ I ^jJivaUJI ^j .. a ) /— JLc jj-uixJ-m (j ajL2 Jj J il«>**iT 



[(2.5 + 4.05 + 4.18 + 3.52 )4 + ( 3.03 + 4.51 + 3.48 )2 + 2 + 2.61)]^ = i^L-XI 



2 ? 41.82= (57 + 22.04 + 4.61)^=^1^1 



2 f iX,\\ = Y,W + 1VAY: ^ZA^W a*.LA\ Ijl 



^ YH 



JjLJIJyail! 










fojLu^ lajLaj SiJbm Jl£S¥l %»U* .t 

<Jl)Lul JiA-il <L2jj_Laj (3U,tl <jj*j^l_pJI 4-3^1, i a a <— il, < 1,1,-v • 
(jjjj^ljUjl <JvLlxl^3 C—jLt-oJv. (JJ=l-<W 4JL2 iJjiLa (j-ujiljUJ (kHcttlOIl) 4_L==J j_a dlLjjIjjvl ^2j_»^3 JlIc 

cjLjI Jl»*I La «j jliil (j^j^lj^JI * >V J^jlAII .4_u_uL>J1 aJ^L j! t_<-mL>JI jlg> JUjlL-uL Lai (3-LUI 

.£ <t <Y ^ -Ua:» 




JiUl^^lphi.vJ^AJI 



.(jJU-I! (j^jiljjJI A-9wl 1 « a (_jLul>J OajLJeHj-uXI SJLjJaJI Tcoisjj 0,V J^— -" tt 




1 4iLuiJl 



> E 



N 



I 



4' 




3' 



S777T/7? 






'zzzu. 



zz. 



■Z2£ 



2 AiLuLcJl 



^E 



\r- 



JjLJIJyail! 









(31UI (j-uj^ljoll <_)L^>J ^ajjr'.atl ISjjIaJl : 0,V J^-> gJI 

f-^Ascja (j-& \ o.LuA.\ j. 2 233 j 3 344 cjUs^stiil oLliIuI ^LvLlxl^j ^-^ascjh (JT ji Y 4j>. LmJ, I 

.2' 2 11' j 1' 1 4 4' cjU^iiUUi? 



i(X 4+ X3)(Y 4 -Y 3 ) + I(X3 + X 2 )(Y3-Y 2 ) = Y ^L^ll 



i^+Xp^-Yp + ipCj+X^CYj-Yj) = ) <*LA\ 



Y = P J vC = (jjj : (JT ji 4-ajLJgTLi.u.U '"'I selLa-LaaXI (jl t^^p- 



(( 2 £ - 3 t )( 2 ^ ,+ 3^ , ) + ( 3 ^ " 4 ^ )( 3 o-+ 4 o-)) 



— * di — i 11 4jv 



(( 2 t "^ )( 2 a-+ i a- ) + (i^ " 4 ^ )( 1 o-+ 4 o-)) 



( 3 e "i e) 4^ +( 2 e -4 e) 3 t> " +( i e -3 e) 2^ +( 4 e -2 e) l^' 



srs 







4?>L*0 



4_LaLfaj| ^ju/Ll^jI Sj^>.i 



to 

a 
3 



A 



^ 



,\^j 



jiS^iJ 



^^ 



I _ aU H i^^. 



^ ijijiw ij^ 1 fcs^- 






jL^Jv 4 La i ula ' « < ' ' Vi n t -v I j £ 1 1 4_u-u_u>JI (Jl) I aJa->J I & AJLaLiJI 4 La -- 1 I m^I a I JlscIu-u I 4._u2_u==> *Jl*j 

.4jvL.u.U (— 1 Luia- 4-Ju 4_L<aLiiu]l 4 La -- 1 1 

: ibjjt-a (jyic sjJlSJI tiijjJ (jj-^aj J .^s Atl \jJt J n "■"*'" LaJ_Lc 
.4jLaLiiJI <LLaj>iX I Bj^jvl (JLcjlLjiI 4_jjaj^= • 
.4jLaLiiJI * La -- 1 I fij^jvl a I JlJcTh-u I tljVLsta • 
.4_L<aLiii]l * La -- 1 I jL^>- 3 La i ul^j * ^ u2ul\ J aLlSJJ 4_h.u-ujJ I ( " 1 1 j La ■■- 1 1 • 

./100 Ll^L, Zjl Jl*JI oj^ JL23I J} eJLLaJI J^ <j? t ujlhiUUVli$jL«* 

<— iLuJaLjJI 2_ 4-rtLc <^-iLua • 
1 — 4_u^aj^ar»o <— i \-Jl.i-^> L>J jmJLj \LjIoJ 



SY1 







t>j-& (j—o 4 SH "■ a 2j_u_=j ^j^>-I <jijL<3jJl»-<5 Jl ^sLjJsVLj i 4.^1 >_uJLl j 4_Ji22l 4_j^IjJI j 4 j , nIjJI 4_j^ljJI (j.^5 

jl diLi.u.1 i^yL^*. (j—a ■» j Laj i ■■" 2j._^jv 2I 0j_<i *_M-a=-2 .2 J_jvIj J_t<aj 4_dLc£. ^- 4j inL-u^l 4_3}taJI diL_<-uLjii]l 

Horizontal Angle l^s^\ aj^IjJI • 

Vertical Angle J-^ljJI a^IjJI • 

Slope Distance 2JjUI ^L-J.! • 

Horizontal Distance i^Vl iaLJLI • 

Vertical Distance ^-"b-" iaLJll • 

lU^« ^^-> jj! qjjI ^yjgp^aj} ^Uaj ^ 3jLlc Total Station iLaLiJI Ua^JLl zj^>4 ^ jjk-.ti ^ij| j 
4_^Vl LfljJJI s*lj_£] ^ ''jlt^ '! '-'-^jAfcft (j_a (-*iLjj Electronic tacheometer _> 5_jIjlJI 4-ct-*") 
4_jj^Hi=xJI <jijI_jLjj (jjij^>ij j (J-ia-i-uj 4_!l (jrlc iaLtisVLj ( _ 3 _i^Ili=xJI <JijL2l_txi-a (jjjLjJa jL^jv ^-a j (4 j , nljjlj 
(jjjjij j 3*1>a iy^p^\ ^ j^laill fj-iil I ixjt 4U,„ij^ (j^i^f ^tP- (Data Collector) 4 rw^-^ti 4_ u _ u L>.j 



^ rr 











4Q.U 2ui23 



J^UJI (j^U^ 1 jW : ^ ' A J^- -' 



: Lg-La j-== Jtj ilaLiuJI <LLaj>J,l 2j_gjvl (_ya 3_sl_2^L! B^Jmlla Cj^?L?ta (JJLL& 

.(7E-JI... i_$jJI ^j-i^' j "^' 3 l^jW 1 ^' ' *°J ** 3 <Jj-^' J L7^W^' ?SJ^J-^' 4-j-<-uJi-<*JI xjjLiJLl • 

AlaLu^l Mja^-ait Sj£a) a) lalm) ^jLula .V 

: (jyJb L*-i2 4jLoLiJI 4_Laj>iil cj^jvi a I JlJcTu-uI (^jLlxlo (j ^> se Dj 

if 

■i- ,U^H (EDM) ^^^^zxJVI 



JLI (J\ lij-*l\ o_a 



>ji)Lal— lmX\ (jjjLjS Bjlj^j Cx 



^rt 







j_i_c (L-a (jai^sLc --tla uj ji ^i u>.) r^ "■ (j— a 4 J ■ "j'-^' ; *^ I ijl— iiVI (j ■■ *-— i * I " LJLp-I 



^ i u-a ' (j o^Jl «JI 



^ULuJI^aijL^-^kul^j (Traversing) £d«£ll .* 

jL^ajl JlJvI (jjj-3 (jr-^ J' * * « >> 1 1 *"7jL>. jl (_Li-L (1) 4-j_luI_L<*i 4_Li2J Jjj^ LluIj jL^-?*-" C >,-iTu • 
jl LjjJLs^j fijLlicJLI 4 La-S-Lll ^j_4 ^-^J-° QJ ""'"'J (1)1 eLclj-a *_« «L_tli ( < |A J**"— ' ,",1l) . I , ^ 1 1 
a La -■ 1 I ojuii ^_ LoLcJ jL^j>JI 4_jii2l j 4_j_<_ulj Ja_Ltis ^j^>o j <— iLjI JllvVI ^y^^jJui 

J_^3jJI 4_Laj*fc/a x_o J*^~ i ■"■"' jl diLul JljvVI 4_ajJL*_<*i ^£j-Z>-~\ S-kL oL><jL jL^l-jJI jl LaJija «>-■••- JJ * 
jf (JU-JJI <j-C e^JL^xJI i_£l1j_^jV1) Oj-ajVl fjJjL* t U^ (jl_^>JI L$3$J3 Cl-llII 4 t — 1 1> 

i La >• t-ja-ojl i iLi.il*>- j *— — • i ' I -*i*~— ' 4.Ji_ul*j 9_JI a) Jl**t" i hL al ■ *■— - u aJI JlloJL 4_luLJ2 ^ >j"e_u-u 

.(^LsJI JLUI J-U.L.U Cr lc (II) J (I) )4_aJ3jJo <— iLul JilvI 4_l/5_Jl*_<*-! 

(.M^A* ^-^-.r.l ajjf ^'.j-y"*--->tl ^Ltaj <*_>£. 3jLlC Total Station 4_LjL-J1 4_Ll-=JJ 2>4*>4 (j-* 5 J^lalll f^Jl J 

iL^Vl Ll^jJI 3^lj_iU (_, ''jjj"**-^ II c-Jjj)^ (j_a <-^t_b Electronic tacheometer _> -L-l jlJI 4- c-*-**-") 
4_jj^_ii=xJI tijLJLu (jjj^>ij j (J-La-L-i-ijj 4J1 ( jr JLc ^LaLubVL ( _ 3 _i^_ii=xJI d-tLal—ccLa (jjjLjJa jL^lv j-^s j (4 j , nljjlj 
(^j^jlj j zJjJa sj^lvVi (^-o jjt^-.ti c-jjji l jla 4la-Liiljj o^i^f >ia». (Data Collector) 4-uj^i^aJI 4_u- u L-vj 
c_*LiiL>LiVI j >_jLc.LijjVI j <— iLul JilvVI j (SdjUJ j 4-lS^VI) <_ iLaL.J.1 j (4_»_ < _ u ?jJI j ^sv^l) LljjJI <_iL.a.->. j 

.(I) 4-L--l211I £ys (II) d_LjLl!l 0U0L JllsjJI Lq-Lu i-j&^l LljjJI *j^t \ j a,^~ • 

t j-^3uol lil) «J i^ill jLsjf 4_aL=j Jl-lojJ 4lc.Li.JI (— )jl ac (jljJJ ->L>oL jl La-Ltl 1 a b (j^l • 
4_lxllL) «J LeaJll ^jL=3jI jLllt^I j LAjLjUlvI 2^Lc j^j^iJ (_jJ-JI 1 Jll<3jJI 4_LaL*ta (j^j L- L gJ * . L^IuJj 

j_L<3j 4 u->a ( , j_<j « I 1 *^ 1 1 .jl ^ajl 4_aL=3 ^-fjj 4 jM * :: -' aL ^LWlII l^j_JI I Jl_& 3 ^^" ^--i^* 1 - 1 

(j-a aJ^LII j l- < 1 iiLLU ^JljlJL) (j il^I «JI Ci-t-pj ^j^>o (jl (jt aj_lL-JI (j-a .(Ijui LLtLlLo 4_ sJilvIj 



^ro 









AxJ.U 1JLu2j 




^\j-^\ j^£. (E,D,C,B,A) j-L^Jii uL^=ji <>» <>-^=j J-^= Jb-a (« <m^uii cjL^julJI 




D 



4_iil_ii (jylc-) jLg-Lal J (jjij^KJ j <— 1 Lma» ^^— ljjI qjj >l 4jLaLiJI 4_La_xJll jL^>- (jlj=J-aLj tiJJj Jlju • 

4_^Vl (_ »LaLmI,l j (Azimuths) cjUIj^jVI j 5_ J _<_ u TjJ1 j a^VI UjjJI ^uJa (4-miJ jL^>JI 
E, D, ) jlxMI <jL*M ^Lplj^l edJj^ j (IE, ID, IC, IB, IA) ^LiJI cL^kJ JUSUI j 
ji Aj-Lt-U <— ij_i.aitL jl_^>JI 4_j jJu |<u lit ) <. , ij 1 nl-LlI j / jl (jLsLcLajjVI Jjjij-s J (^? *^? A 

j .SJ_c j pj_i j jL^>JI pJ-iJ J < i j I La -: 1 1 1_a2j ^j-s-\ CjLja^ljLa j ( 1 Ju^ajJI 4_La_2_iJ j^^jj.flJLI 
(jjij^>ij j (J-Cte—i-uJ j *_lq-->o j <-_jLi_oj>- <J1jIj.sI) ,_£j_j>- 2I '"'I Use-Li I j <_jj_<-uL><JI ^_alj_j *r I ^^— ■ 



(III) t j^=aIlJ j < (I) 3-fljL-JI A-Laj»tXI j'^>«J 3 JuJl>- Jl^sj A-LaJt/a Jl JLSIuVI Sj^i "-^-^ '^ * 

(J ■■ fl ' )>_pj J 4_<3jjL»^3 L^jLjjI JlJ>-| (jj ^— ■" jjj 4_Lajj_ti < Z.O (Ji=J_lIaJI ( jr -l-C (j^-J— ° J— * ' i^"* 1 

*_a |JLI_<-u 2 jj t: — i J-Ll ' ~ 1 1 j La ~- 1 1 (j-u-fl-i pLuU (»J-Sj .(I) (j^J^' Ju-ajJI 4_La_>ti 3j_uIL«JLI 4_l*jvjJ,I 
,_£j_j><j ^ljLIuJI <_jjI_Sj jI Jj_2ljj J_Lc j .^111) Jl (1) (j_a J_^3jJI 3 Last/a *_J2j_a ' * ** J 'J *"' 







j (<JliLc.LajjVI ,Jjj_2 j / jl) i.m (iil-LlI j (JliLalj^jVI j <— iLal_i.u.«JJ 4 La ■ "j" 1 1 pj aJI ■Sl—aTml 
.(II) j (I) j*"U^t I LlL^=» £ys Jlj^jJI (j^LiLui <j-c 4^>uLi!1 <— iLjjI JcvVl 






^rv 






.(j-ijVI <(jl or <4.uJijVI 4jiaL>JI t A-tJj j pi=xJVl flj^-^^/L <La>Lmll « ^^V) ALxa i-lmjj I 

.(j-ijVI t<jl or c 4_jjj>j^/l 4_*^jL>JI < <a>L-oXI '£- Jj-ua? <(^AY) < aLu^a < a > » jj .2 

4-t]L <^ A'tl 4jvL.u.U i ( ^ ^Al) i £j\ i n"v u ^'^" O^^' -^'-"'J J^wta OC jtujvjjl Jl±C (JT J_txLV Jj^^ta .J 

.^jLLl! CJjij-u (4_jjl^jL>JI (_ijIjJI jl.5 t(JjV! ^jj>tS\ q * S^J *~ J) ! 3 

ZuXjuuzJuI] q.LuA.\ i ( \ *\A0) < {j\jux>~ ^^"•>« dh?^' -i'-" , J JLA^ta Cc A_p»jJ1 J-j-C (jt j_<jl». Jijj^ta . £ 

.<Jlij^_u i j Miitl j <Le. LJall 4_uj_*JI 3 l^JlII jlj < 4j>.LuJ»I (^jLjO < ( ^ Wl) JiL±c jLu.lv .0 

)«_2jJI (Jj-La • ^£g^-'-u-U 4jvLjJLI t ( ^ < \'\'\) j^^« (j^^' - i ^-"J Jl-^jscjO OC (JT LtxLV Jj^^ta < i_£jj=_ilu (jyic -1 

j-L^jg ' A «v I ^*— — i i - » I ' ' fljl * 1 1 cLiTu-La tx_i£aILil a 

j Aj^Tu-u-U 4jvL.u.U (^^Luj i ( ^ \AX) L) ^^" dh?^' -i'-" , J JLA^ta OC jtup-jJI Jl±c t? luia. Jij^^ta .V 

j uzja ' 3-jj, I ^^— i i - » I J ' 3jl * 1 1 cLiTu-La < ^ j'^^j g-j-jJaJI 

< AjjJJ^u-uVL i_3jL*J.I cLiTu-La < 1 Co\y^ ^X^W j AjjIL-Jll 4jvLxlII < ( \ \\A) ^jJ=ui (jyic (_LuJ JiA^ta .A 
< 4-LaJjljVI i .Vj.t-^tl ^yj^aLsJI ' /"^— II < 4jvLxlII *JLc 4_oJlL<s t Q ^^ < \) J^pO 7-llfl.a & ^JLu-u j^ajf .\ 



^rA 







10. Barry F. kavanagh (1997), Surveying : with construction applications. 3 rd Edition, 

Prentice Hall, New Jersey, U.S.A. 

1 1 . James R. Wirshing & Roy H. Wirshing (1985) Theory and Problems of 
Introductory Surveying, Schaum's Outline Series, McGraw-Hill. 
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5u«»bjJI uUa^tol ji*j JjU? 




sin A = — = 
c 


= cosB 


a b 
cos A = — 

c 


= sinB 


tan A = — 
b 


= cotB 


A c 

sec A = — = 
b 


cosec B 



cosec A = — = sec B 
a 

cot A = — = tan B 
a 






Right Angles . ^ 



Derived Relationships . * 



a = c sin A = c cos B = b tan A = b cot B = Vc - b 
b = c cos A = c sin B = a cot A = a tan B = Vc - a 



a 



a 



sin A cosB sinB cos A 



Va 2 +b 2 



(i*m 







a 



sin A sin B sin C 



a 2 =b 2 +c 2 -2 be cos A 



b 2 =a 2 +c 2 -2accosB 



c 2 =a 2 +b 2 -2abcosC 






Oblique Triangles .? 




Sine Law -a 



Cosine Law -b 



General Trigonometric Formulas . * 



1 1 / 9 

sin A = 2 sin - A cos - A = VI - cos A = tan A cos A 

2 2 



? 1 ? 1 

cos A = 2 cos -A-l = l-sm-A 



9 1 9 1 / ■ 2~ 

cosA= cos -A- sin -A = VI- sin A 

2 2 



tan A = 



sin A sin 2A 



cos A 1 + cos 2A 



= V 



sec A-l 



(i*m 










Addition and Subtraction Identities -a 



sin (A + B) = sin A . cos B + sin B . cos A 
cos(A±B) = cos A.cosB + sin A. sin B 



tan(A±B) = 



tan A + tan B 
1 + tan A . tan B 



sin A + sin B = 2sin-(A + B).sin-(A-B) 

2 2 



sin A- sin B = 2cos-(A + B).sin-(A-B) 

2 2 



cos A + cos B = 2cos-(A + B).cos-(A-B) 

2 2 



cos A- cos B = 2sin-(A + B).sin-(A-B) 

2 2 



double-Angle Identities -b 



sin 2A = 2 sin A . cos A 



cos 2A = cos 2 A - sin 2 A = 1-2 sin 2 A = 2 cos 2 A - 1 



tan2A 



2 tan A 
1 - tan 2 A 



.A 1-cosA 
sin — = 

2 V 2 



A 1 + cosA 
cos — = 

2 V 2 



Half-Angle Identities -c 



L A sin A 

tan — = 



2 1 + cosA 



srt 



ubalftll 
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u\jjjbd\ 






4-3»-l, i all ^- <LsLc 4_a jJLa 






1 * 
\ i 

\ t 
\ t 
\ t 



4JvLxla1! 4-Jj-uL-u^/I (^JiLiil 
(Jy JV Lia.1 1 f-Sj-U A-U-u-tJjJI ' - ' I J La ~- ? I 



o- 01 -^- 



IJl^vj 



(Jjl Jl^JI j («_<-ujJI a I JlJcTli-uLj jL^aj^l (J-ia-i-uj 



ubalall 










W 
W 

Y< 
Y^ 
Y^ 

YY 

YO 
Y^ 

r< 
X\ 
r\ 

TY 
TY 
TY 
Tl 

ri 
rv 

TA 
TA 



u 



^LuiaVI <Ji>LaL<-ail ouLi : c - r _JlfLlt J^aiJ 



4_a 



4_JlsV1 cjLsLJLI <_>uL)S .Y 
fij-iiuLJLI 4_2jj_LaJI . Y, ^ 

2 j-iIuLua vjjul 4_2ji\_Lajl .Y,Y 

(jiiLaLijJLI <JiiL-uLjJa (Jj-La -^ 

I j La >■ ? I aI JiielL-uL dlLaLjJLI (_>uLjS • ^ X 

4-Laj_iiu^?l 2 La i ut^j (JiiLaLijJLI (_>uLj^ . Y,T 

lajj-^J! J^la 2_ LLaJ»J1 . > ,0 

^ jlLI 2j-Luai 4_jJ_£p^x]Vl <_ i La Lull o^L^a Zjg-wf .1.1.6 

(_£JlU 4 La ■ -y 1 1 4_jJjj^l^x]Vl CaLaUu-U (j-uLj^ 3J-4--vf .2. 1 .6 

(_£JlU Bj^aj 4_jJj^I^JVl cjlaUu-tl (j-uLj^ Sj-^f .3.1.6 

4-a-lljJI CjLaw^I.1 ^yic (J^JU (_yJI 

4_jj_^pi=xJVi (j^LlUI zj^vi .3.2.6 

SJb^LaJI 2j^— l,„\t II tljLvjll ^yic J-«-*3 (_yJI 




AJ* 1-iu.fl < \_ i_Ji_ L^T ^Ll^U 



<UL$jl___u-I <L>.|, i all : oJLUI J ir^iiitl 

y<\ ^jlHI .^ 

1* 4_l_uUuI '"'I 3_lL_____a j diLijjJU .Y 

1^ JUjj__uJL ^L__U .Y 

1 ^ dajj_iiiJLj 4_a.U_,U ' ~ ' I j La j- . ) ,Y 

1Y 2_u__Vl L_j___. ju^Jj _-__! J_>I___J1 .Y,Y 

£0 <-uj nJl (_)_»-»_• L_La . £ 

£0 (jaLjjlaJll i_3U.u»l ■ V- 

£o (jjljjLSII pl^j? .Y,i 

io ^| -,^t l i i Cy kAll jeA UI .1.2.4 

n (jij .M^t i ^uai .2.2.4 



£A 4_a_tL<5 .^ ,0 

1^ -«^.Utl _| 4JjLSj U j 4Jajj_>JI Ja^Lai-. jrtj 4_.^Lt]| Y,0 

i\ __ ! U-J______il i __ ! l J LiVl .Y,o 

oLfc-Uuzl j LjIjJJI (_>uU3 : *j'j-H J c_a_all 

Y 4_aJi_L<3 . ^ 

oY Lljj jtjj_?t_J 2_ul«_,! a_uL_JI __iU^L>_iVI .2 

oY c ____ i __UUUL>_;VI .VY 

oY 2J J JL^I_U-_ , _M.YY 

oo (j_»p_LlltfL>^V!.r,Y 

oo <__.L_L>_iV1 _#_-£ _9j--= -^ 







1Y LljjJI (_>uLj^ bj^jvI . £ 

1Y ika^JI.Vi 

"lo ^jglmJll <jv^i!l .Y,i 

11 (c^Jj^^jiJI jL^jv ) flljjJLl jL^jv .0,1 

V' CjLjIJl^VI uLo-v .0 

VY 4jsJlL<3 . ^ 

VY 4_J_<_uL-uI L-dJjL*J . Y 

vo LjiJiil <bg^i]| .Y 

VI (jlj-tlL ajj-<-u11I .1 

VI tjtJ^XL ajj; > intl £g.aL^o . ) , 1 

VV jljJll.Y.i 

AV Ajij-i-uTiJI '"'I fl-uiaj .0 

A*\ 5_»^j-aJl J-jJlj-xt! .\,o 

\) A^y-nW JjJ\jA\ .Y,o 

*\Y jj",;^—H , UjU-^ ."\ 

\ Y .j", ;^— , 1 1 , u a u -^ ^3 1 «^ .i,l 

<\Y ^jjII^zxJI J^UJI .Y,l 

4 ' JlV ' ^~ I 4_Laj>Jw (J-4-C- -Y,l 



<\i 



< _ t jJ3|j2' A-J J-' . u J J AJJSoJl uLulV '. (jjj^LcaJI (Jjl^LflJI 






ubalall 










\n 

m 
m 
m 

m 

>YA 
WA 



j .", ;^— , \\ , u a La >■ (j^3 aajt^njl . J 

4.-<ajJL<5 . 1 

(_ iL>.Li.a.U jjJlSj j^Lt^a^j . Y 

4 J ^nl^jU L g J __ll .>,T 
4_jjL__>J1 ,Jj--!I .Y,T 

4_uLn_>» ' <i «^ «tl Jj)j_aJI .J.J 
a 1^*" • •• a 1 La j La >ij 2 .SJ_»Jll ^Jl — — 1 "<V I <_wL__a . £ 

<JLaL_J1 (j^L_JI 2J^».f : (j^aliiJi J i-^riU 

4_ajJLa . 1 

4jLaL_JI 3-Laj>J, I <sj_$jvl a I J__*u.ul t—lVLsta .Y 

4jLaL_JI 4_L_>ttl Bj^jvl a I J__~u.ul ^£jL__a .Y 

4_aL_ll ii-sJt! jL$3w Ua^il^J ^.LLJaTJI .£ 



(4£.Jl!I (j-^' h^D-^^S cr"^' l»jt«3ll <LoL«JI 4 in ii jj.1 JJlSj 



3 J^JlT»J,I (<2jLlL«Jl!I) j-<)~ I ll-l I II (_$! 4jl (jJ 4J=JJ_li ,jjl AjLflJ.1 (jJl-U 
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